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The purpose of this study was to investigate the ways in which environmental education 
(EE) programs are contributing to environmental quality (EQ) improvement.  The research 
applied the Pressure-State-Response (PSR) environmental indicator framework to the reported 
outcomes of 103 EE programs in order to 1) determine the extent to which existing EE programs 
are reporting EQ improvement outcomes; and 2) examine the extent to which these programs are 
impacting indicators in the three areas of the PSR framework.  The study consisted of three 
research phases: evaluation synthesis, semi-structured interviews, and multiple-case study.  The 
study found that 42 of 103 programs (41%) in the study’s sample reported one or more outcomes 
that could be considered an EQ improvement based on the PSR framework.  Of the 91 instances 
of EQ-related outcomes reported by the 42 EE programs, 75 (82%) were categorized as response 
outcomes, 13 (14%) as pressure outcomes, and three (3%) as state outcomes.  Another finding of 
this study was that EE practitioners said that EE can and should improve EQ.  Barriers to EQ 
evaluation of EE programs, as cited by EE practitioners, included the scale of EQ issues versus 
the scale of EE programs; a lack of evaluation tools and understanding; and limited time and 
money for evaluation.  Finally, the findings suggest that factors that may promote EQ 
improvement outcomes of EE programs include real-world application of learning; strong 
partnerships; and a commitment to environmental change.  The electronic version of this 
dissertation is available in the open-access Ohiolink ETD Center, www.ohiolink.edu/etd. 
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Chapter 1: Introduction 
A. Background and Rationale 
In its 2005 report to Congress on the status of environmental education (EE)1 in the 
United States, the National Environmental Education Advisory Council called for increased 
research to assess EE’s effectiveness in achieving environmental protection goals (National 
Environmental Education Advisory Council, 2005).  In previous decades, EE research had grown 
with documented impacts on student achievement and citizenship (Glenn, 2000; Lieberman & 
Hoody, 1998; North American Association for Environmental Education & National 
Environmental Education and Training Foundation, 2001; Rickinson, 2001), and investigation of 
the connection between knowledge, awareness, and behavior (Chawla & Cushing, 2007; H. 
Hungerford, Volk, & Ramsey, 2000; Jensen & Schnack, 1997; Leeming, Dwyer, & Porter, 1993; 
Zelezny, 1999).  Despite this important progress, questions remain regarding the field’s 
effectiveness and abilities to achieve its goals (Palmer, 1999; A. D. Reid & Nikel, 2003; A. Reid 
& Scott, 2006).  One concern is the capacity of EE to improve environmental quality (EQ) (H. R. 
Hungerford, 2010a; Krasny, 2009; Marcinkowski, Jickling, Potter, McKenzie, & Heimlich, 
2008; Philip C. Short, 2010).  
Significant obstacles stand in the way of this research, however.  Hungerford (2001) has 
suggested that one of the greatest myths of EE is that it actually improves EQ.  Similarly, Fien, 
Scott, and Tilbury (2001) have said that “it would take a brave evaluator” (p. 387) to claim a 
causal link between EE and conservation or EQ impacts.  Both of these statements reflect the 
                                                
1 While there are numerous definitions for environmental education, this dissertation uses the 
U.S. Environmental Protection Agency’s (2008a) definition for EE: “[EE] increases public 
awareness and knowledge about environmental issues and provides the skills necessary to make 
informed environmental decisions and to take responsible actions” (p. 2). Further discussion of 
the purpose of EE is included in Chapter 2.  
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complex nature of improving environmental quality.  After all, EQ is a systemic phenomenon, 
and it is a daunting task to tease out the influence of environmental education on EQ change 
amongst the other forces and contextual factors that usually conspire to produce environmental 
change.  Despite these obstacles, this research identified in the literature 27 studies in which an 
EQ improvement claim was made as a result of an EE program.  These cases were typically 
supported by little or no systematic evidence or details of this relationship, but they nonetheless 
establish a measure of face validity for the concept.  Additionally, Johnson, Duffin, and Murphy 
(2012) found that of 54 air quality education programs investigated, 46 percent reported 
improvements in environmental quality as an outcome.  The 27 studies identified in the literature 
and the Johnson et al. study, however, were limited by a narrow understanding of what 
constitutes EQ improvement.  Coming to a clear understanding of how EQ improvements can be 
identified and measured is a critical first step in investigating the EE-EQ relationship.  
 
B. Research Problem 
Few studies (see Chapter 2 for a full literature review) have explicitly investigated the 
EE-EQ relationship.  At the same time, government, conservation, and EE leaders in the United 
States are increasingly calling upon environmental educators to demonstrate the EQ impacts of 
their programs.  For example, in setting out its vision for the EE field, the U.S. Environmental 
Protection Agency’s Environmental Education Division in 2006 named promoting “research and 
evaluation that assesses the effectiveness of environmental education in improving 
environmental quality and student achievement” (U.S. Environmental Protection Agency 
Environmental Education Division, 2006, p. 2) as one of its five long-term goals.  Specifically, it 
called for an increase by 2011 in the “quality and quantity” of EE evaluations focusing on EQ.  
 3 
Ginger Potter, a Senior Education Specialist at the U.S. Environmental Protection Agency 
(EPA), notes that it is “imperative” that the EE research community “investigate and quantify the 
important outcomes of environmental education programs on environmental quality” (Duffin, 
Murphy, & Johnson, 2008, p. 2).  Similarly, Nora Mitchell, director of the National Park Service 
Conservation Study Institute, has called for “educational experiences that improve environmental 
quality” (Duffin et al., 2008, p. 3).  Perhaps the strongest warning, however, comes from the U.S. 
Office of Management and Budget (OMB).  In 2008, this agency recommended eliminating the 
EPA Office of Environmental Education, citing program results/accountability as particularly 
problematic with a score for this evaluation section of just 13 out of a possible score of 100 
(“Detailed information on the EPA environmental education assessment,” 2009).  The fiscal year 
2014 budget recently proposed by President Obama once again proposed eliminating funding for 
the EPA Office of Environmental Education. 
 While it may be tempting to dive into research that attempts to identify how EE programs 
can best facilitate EQ improvement outcomes (similar to the investigation currently taking place 
in the EE research community to better understand the aspects of EE that lead to individual 
changes in behavior), an important first step is to understand the types of EQ-related outcomes 
EE programs are achieving, and how best to categorize and report those outcomes. 
 
C. Purpose 
The purpose of this study was to investigate the possible ways in which EE programs are 
contributing to environmental quality improvement.  At present no common understanding exists 
within the EE community as to how to characterize and report EQ improvements.  A common 
reporting language and framework (and thus an eventual large data set of the types of EQ-related 
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outcomes EE programs are achieving) would be one way of advancing research that explores 
how EE best facilitates EQ improvement.   
This dissertation applied the Pressure-State-Response (PSR) environmental indicator 
framework (Organisation for Economic Cooperation and Development, 1999a) to a purposeful 
sample2 of EE program outcomes in order to better understand the ways EE is contributing to EQ 
improvement in the built and non-built environments.  With extensive development and wide 
usage in policy circles (United Nations Environment Programme, 2006), the PSR framework is 
well suited for helping EE researchers and practitioners understand EQ-related outcomes of EE 
programs, and for communicating EE outcomes in a language understood across a range of 
environmental fields and disciplines.  Applying the PSR framework to EE program outcomes 
may also prove useful for front-end evaluation and curriculum design when setting up a new EE 
program.  What is perhaps most innovative, however, is that an environmental indicator 
framework such as PSR has never before been applied to EE program outcomes. 
 
D. Research Questions 
 This study’s main research question was as follows: 
• What, if any, are the effects of environmental education programs on 
environmental quality? 
This study also explored the following subquestions: 
• What, if any, are the claimed effects of EE programs on EQ, as reflected in the 
reported outcomes of 111 EE programs funded by the EPA in 2008? 
                                                
2 According to Patton (2002), “purposeful sampling focuses on selecting information-rich cases 
whose study will illuminate the questions under study” (p. 230). In this study, the purposeful 
sample is made up of the 111 EE programs that received grant funding from the EPA in 2008. 
 5 
• In what ways, if at all, does the Pressure-State-Response environmental indicator 
framework enhance our understanding and description of EE program outcomes 
related to environmental quality improvement? 
• What are the barriers to achieving and reporting EQ outcomes, as seen by EE 
practitioners? 
• How and why do EE programs result in pressure, state, and response EQ 
outcomes, if at all? 
 
E. Value of This Research 
The primary result of this research is a useful understanding of and language to describe 
the types of EQ-related outcomes that a sample of EE programs has achieved and that other EE 
programs may hope to achieve in the future.  This understanding is based on an established 
environmental indicator framework widely used in environmental management and policy 
circles. 
This result has several key benefits.  First, rather than creating unreasonable expectations 
of EQ improvement outcomes, this research may generate more realistic expectations by 
documenting EQ impacts that EE programs can reasonably achieve and not achieve.  This 
understanding may be especially useful to funding bodies and policymakers who can then place 
more accurate expectations regarding EQ outcomes on award recipients or on government-
supported EE programs. 
Second, with increasing calls from funding authorities (e.g. EPA’s Environmental 
Education Division) for this line of research, it is reasonable to expect increasing interest from 
practitioners regarding the design and delivery of programs that address EQ issues.  A clearer 
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understanding of the EE-EQ relationship may assist program designers and educators in naming 
achievable program outcomes and devising appropriate educational strategies and activities for 
meeting those outcomes.  A better understanding of the EE-EQ relationship could also contribute 
to the further development of EE program development guides such as the North American 
Association for Environmental Education’s Guidelines for Excellence series (North American 
Association for Environmental Education, 2004). 
Third, natural resource managers will likely be increasingly called upon to integrate EE 
into their management plans.  For example, the Fourth International Environmental Education 
Conference (“Moving forward from Ahmedabad: Environmental education in the 21st century,” 
2007) and the National Council for Science and the Environment (2008) have both called for EE 
to become an integral part of EQ management plans.  Again, research that can describe realistic 
expectations of such programs and eventually strategies for effective implementation may be 
especially useful to environmental management professionals who are looking to integrate EE 
into their operations.  This research also complements current research into participatory learning 
processes in natural resource management (see, for example, Armitage, Marschke, and Plummer 
(2008); Krasny and Tidball (2009); and Muro and Jeffrey (2008)). 
Fourth, this research is an important first step in a longer-term process of researching and 
identifying appropriate and specific EQ indicators for EE programs that can be widely applied to 
evaluation and research efforts.  Developing indicators is neither a quick nor simple process, and 
it is possible that separate indicators may need to be developed for EE programs that focus on 
different aspects of EQ (e.g. air quality, water quality, etc.).  Having a clearer sense of the types 
of outcomes EE programs are already achieving will be essential information for this indicator 
development work. 
 7 
Finally, as the 2008 OMB report forecasts (“Detailed information on the EPA 
environmental education assessment,” 2009), some EE programs may soon be called upon to 
evaluate their effectiveness in achieving EQ improvement outcomes.  Program evaluators will be 
looking for research that helps them carry out their evaluation work.  Research into the EE-EQ 
relationship may be of significant use to these pioneering evaluators. 
 
F. Definitions 
This section provides definitions for key terms used in this dissertation.  These definitions 
have been used in constructing the research questions and methods for this study. 
Environmental education: While there are numerous definitions of environmental 
education (see Heimlich and Daudi (1997) for a discussion of the ongoing evolution of a 
definition for EE), this study uses the EPA’s definition for EE.  The EPA states that EE 
“increases public awareness and knowledge about environmental issues and provides the skills 
necessary to make informed environmental decisions and to take responsible actions” (United 
States Environmental Protection Agency, 2008a, p. 2). 
Environmental quality: Environmental quality refers to the “state of environmental 
conditions” (Organisation for Economic Cooperation and Development, 2001).  The EPA (2008) 
divides EQ into five main categories: air, water, land, ecological condition, and human exposure 
and health.  However, EQ is widely recognized to include more than just physical measures of 
these categories.  Recognition of the ways that humans interact with these five main categories is 
now an integral part of EQ discussions and definitions, and has led to the development of 
environmental indicator frameworks such as the PSR framework (Organisation for Economic 
Cooperation and Development, 1999a) defined below. 
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Indicator: An indicator is information that helps describe the attributes, condition, or state 
of something (Gallopin, 1997).  Indicators are typically used to communicate complex 
information simply and concisely (Kurtz, Jackson, & Fisher, 2001).  In this dissertation, the 
discussion of indicators is focused on their use in describing improvements in EQ.   
Pressure-State-Response framework: The Pressure-State-Response framework was 
developed by the Organisation [sic] for Economic Cooperation and Development and is one of 
the most widely used environmental indicator frameworks in the world.  The framework was 
designed to include recognition of the ways that human actions interact with environmental 
quality (Gabrielsen & Bosch, 2003).  The PSR framework is based on a simple causal model: 
Humans exert “pressures” that can affect the “state” of the environment, which will oftentimes 
elicit a “response” by human communities to address the situation.  In turn, these responses 
ultimately alleviate pressures or directly improve the state of the environment. 
Theory of change: A theory of change is used to explain the connection between an 
action or activity and the change that is expected as a result of that action (Ober, 2012). A theory 
of change is conceptual in nature, whereas a logic model is operational and includes greater 
detail (Knowlton & Phillip, 2009). 
Environmental action: This dissertation explores the concept of environmental actions in 
the context of environmental education programs.  Environmental actions within EE programs 
are oriented toward solving an environmental problem (Jensen & Schnack, 1997).  Where some 
EE programs are explicitly designed to bring about a pre-determined change in behavior, EE 
programs that include environmental actions create opportunities for participants to help bring 
about environmental change (Wals, Geerling-Eijff, Hubeek, van der Kroon, & Vader, 2008). 
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However, the primary purpose of environmental actions in EE programs is typically to build 
citizenship skills—not EQ improvement (Schusler, Krasny, Peters, & Decker, 2009).  
Evaluation synthesis: Developed by the United States General Accounting Office, 
evaluation synthesis is “a systematic procedure for organizing findings from several disparate 
evaluation studies.  It enables the evaluator to gather results from different evaluation reports… 
and to ask several questions about this group of reports” (United States General Accounting 
Office, 1992, p. 6). 
Multiple-case study: A multiple-case study is a research methodology that uses several 
cases to better understand an issue or theory (Stake, 2004; Yin, 2009). 
Logic model: A logic model is a visual representation of how an EE program’s inputs and 
activities lead to desired outputs and outcomes (Knowlton & Phillip, 2009; United States 
Environmental Protection Agency, 2008a; M. Zint, n.d.-a).  The EPA requires all applicants to its 
EE grants program to submit logic models with their funding applications (United States 
Environmental Protection Agency, 2008a). 
Short-, medium- and long-term outcomes: In this study, an outcome is a change that 
occurs as the result of an EE program (M. Zint, n.d.-b).  This study uses outcome parameters 
identified by the EPA for its EE grant recipients (United States Environmental Protection 
Agency, 2008a).  Short-term outcomes are those that are achieved during a one- to two-year 
program period.  Medium-term outcomes will sometimes be achieved during a one- to two-year 
program period.  Long-term outcomes may take years or even decades to be realized and are 
unlikely to be achieved during a one- to two-year program period. 
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G. Chapter Summary 
Environmental educators are facing increasing calls for evidence of the impacts of their 
programs on environmental quality.  At present, however, no common understanding exists 
within the EE community of how to describe EQ impacts of EE programs.  This dissertation 
attempts to address this problem by applying the Pressure-State-Response environmental 
indicator framework to an analysis of EE program outcomes.  This chapter has outlined the 
rationale, purpose, and expected value of this study.  The next chapter will explore previous 
research into the EE-EQ relationship, as documented in the EE research literature. 
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Chapter 2: Literature Review 
 A little more than two dozen studies in the EE research literature have addressed the EE-
EQ relationship, and the EE-EQ relationship was not the focus of most of those studies.  The 
following section discusses this limited body of research in the context of environmental 
indicator frameworks.  The chapter begins with a discussion of whether or not EE should be 
expected to improve EQ and then lays out an understanding of how we might best understand 
what is meant by “environmental quality.”  Next, the role of environmental indicators and 
environmental indicator frameworks in understanding and measuring environmental quality is 
reviewed.  Finally, the PSR environmental indicator framework is used to briefly review the 27 
studies located in the research literature that make an EQ improvement claim as an outcome of 
an EE program.    
 
A. The Intersections of Environmental Education and Environmental Quality 
Improvement 
Before beginning this research, it is important to ask whether EE should even be expected 
to improve EQ.  The landscape of EE represents a rich tapestry of topics and approaches, but it is 
possible to identify some of the basic tenets of EE.  The Tbilisi Declaration (UNESCO, 1977), 
perhaps the most-often-cited summary of the purpose of environmental education, identifies the 
goals of EE as fostering awareness and concern; acquiring knowledge, values, and skills; and 
changing behavior patterns.  The Tbilisi Declaration also describes EE as a lifelong process that 
occurs at all levels in both formal and nonformal education.  EE is also widely recognized to be 
interdisciplinary in nature, incorporating not just science and natural history, but also social 
sciences and the humanities (H. R. Hungerford, 2001).  The Tbilisi Declaration also notes that 
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EE includes all aspects of the environment, including natural, built, and social dimensions.  More 
recently, Monroe, Andrews, and Biedenweg (2007) identified four categories/purposes of EE 
programs: conveying information, building understanding, improving skills, and enabling 
sustainable actions. 
While it is difficult to find a statement in the seminal EE literature that EE programs 
should have a direct impact on EQ, there are strong indications that EE is expected to contribute 
to EQ improvement.  For example, the Tbilisi Declaration (UNESCO, 1977) focuses on 
equipping individuals with the knowledge, values, and skills that enable individual 
transformation and behavior change.  However, the Declaration also states that an aim of EE is 
to provide opportunities for participation in “solving environmental problems, and in the 
management of the quality of the environment” (UNESCO, 1977, p. 2).  Inherent in these 
opportunities, one could assume, would be the expectation that many would result in actual EQ 
improvement.  
More recent statements of EE’s purpose and goals are similar in their response to the EQ 
question.  In 2007, more than 1,200 members of the EE community gathered in India for the 
Fourth International Environmental Education Conference.  The gathering was intended to revisit 
the Tbilisi Declaration 30 years on and create a more contemporary statement on the purpose 
and goals of EE.  One of the recommendations in a statement approved by the delegates at the 
close of the conference called for EE to “contribute directly to hands-on action and change” and 
to “mobilise [sic] diverse groups to participate in planning at different levels to… ensure 
sustainability of ecological systems” (“Moving forward from Ahmedabad: Environmental 
education in the 21st century,” 2007, p. 11). 
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Examples of EE programs that are aimed at problem-solving or taking environmental 
actions are also emerging.  The Investigating and Evaluating Environmental Issues and Actions 
curriculum (Hungerford, Volk, Ramsey, Litherland, & Peyton, 2003), community-based 
environmental education (Andrews, Stevens, & Wise, 2002), and civic ecology education 
(Krasny & Tidball, 2009) are examples of EE models with an explicit purpose of creating 
environmental change and improving local environments.  Similarly, Wals, Geerling-Eijff, 
Hubeek, van der Kroon, and Vader (2008) have identified three approaches to EE that theorize 
its relationship to environmental change: an instrumental approach, which is focused on creating 
a pre-identified behavior change in a target audience; an emancipatory approach, which actively 
engages participants in identifying relevant sustainability issues and then strategies for 
addressing those problems; and a blended approach, which combines the instrumental and 
emancipatory approaches. 
A final example supporting the argument that EE should contribute to EQ improvement 
comes from the Environmental Education and Training Partnership (EETAP).  In outlining and 
evaluating its projects and programs, EETAP identifies the “ultimate impact” of its programs as 
“improved environmental quality” (M. Zint, 2009, p. 3).  While some in the EE community are 
likely to disagree with this study’s assertion that one of the purposes of EE is to improve EQ3, 
these examples support the idea that EE is widely recognized as one part of a larger coordinated 
approach to solving environmental problems and improving environmental quality. 
If we accept that one of the purposes of EE is to improve EQ, it is then important to come 
to a clear understanding of just what is meant by “environmental quality.”  Monroe et al. (2007) 
                                                
3 Jickling and Spork (1998), for example, in their critique of terms such as “education for the 
environment” and “education for sustainable development,” argue that EE and education in 
general should be seen as more of a process “free of specified ends” (p. 327). 
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suggest that environmental educators gravitate toward aspects of EE that are the most familiar or 
clearly defined.  Thus, if we want EE practitioners to consider the impacts of their programs on 
EQ, a clear definition and understanding of environmental quality is essential. 
The EPA divides environmental quality into five main categories: air, water, land, 
ecological condition, and human exposure and health (U.S. Environmental Protection Agency, 
2008).  The agency reports on the state of each of these categories using peer-reviewed indicators 
based on quantifiable, physical measures.  These measures are large-scale, oftentimes composed 
of regional and nationwide data.  Over time, these indicators can detect trends or actual changes 
(both improvements and worsening conditions).  However, to name “environmental quality” as a 
concrete end goal is misleading and will likely cause many an EE practitioner to shy away from 
programs that explicitly address EQ.  In other words, EE programs do not have to achieve 
“environmental quality”—they only need to contribute to improving it.  This is a subtle, yet 
important, distinction. 
Environmental quality improvement is a process goal much in the same way that 
sustainable development is a goal for government, nongovernmental organization (NGO), and 
private sector programs around the world.  The 1987 Bruntland Commission defined sustainable 
development as development “that meets the needs of the present without compromising the 
ability of future generations to meet their own needs” (World Commission on Environment and 
Development, 1987, p. 16).  This is still one of the most widely held definitions of sustainable 
development in use today.  For sustainable development, “it is not necessary to know an exact 
endpoint” (Lundin, 1999, p. 6).  Instead, sustainable development should be seen more as a 
process and guide for how to improve the quality of life of humans and other species on the 
planet.  In other words, sustainable development programs are not by themselves expected to 
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achieve “sustainability.”  These programs are intended to contribute to the qualities, conditions, 
and processes that will ensure a sustainable future.  The question then becomes not whether EE 
programs have improved environmental quality (a yes-no question), but rather how EE programs 
are contributing to EQ improvement. 
 
B. The EE-EQ Relationship: Theories of Change 
On the surface, finding a connection between EE and EQ outcomes may seem like 
looking for a needle in a haystack.  While EE programs are often short-term learning 
experiences, EE is widely acknowledged to be a lifelong process (UNESCO, 1977) and its long-
term outcomes are oftentimes difficult to measure.  Similarly, EQ measures can take years and 
even generations before trends and changes are observed.  This study proposes that the 
relationship between environmental education and environmental quality improvement can be 
conceived of by using two different theories of change.  A theory of change explains the 
connection between an “activity (the ‘if’ part), and the expected change it will bring about (the 
‘then’ part or parts).  Articulating a theory of change offers a clearer picture of the intended 
result from an action, and explains how programme [sic] activities and results are connected” 
(Ober, 2012, p. 3).  The theories of change proposed here illustrate two different ways that EE 
can theoretically bring about improvements in EQ. 
First, the EE-EQ relationship can be conceived as a long-term outcome in which an EE 
program contributes to medium-term behavior changes on the part of participants and eventually 
to longer-term EQ improvement as a result of those behavior changes.  In most cases, the 
behavior change is pre-defined (e.g. improved recycling practices or driving less), and the EE 
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program is designed to promote adoption of these behaviors.  This relationship is best expressed 
by the theory of change illustrated in Figure 2.1. 
 
Figure 2.1: EE-EQ Theory of Change #1 
 
This has been the long-term goal of environmental education from the original Tbilisi 
Declaration to the present-day objectives of the Environmental Education and Training 
Partnership.  Heimlich and Ardoin (2008) provide an overview of the relationship of major 
behavior change theories in relation to EE.  Further, a large body of literature has been developed 
in the EE research community focusing on the relationship between EE and behavior change 
(Hines, Hungerford, & Tomera, 1987; Hungerford & Volk, 1990; Kollmuss & Agyeman, 2002).  
These research efforts are a necessary first step in understanding the first two elements of this 
theory of change (EE program and behavior change).  However, little research has been done to 
date that connects the third element (EQ improvement), as will be discussed in section C of this 
chapter.  The long-term nature of this relationship means it may be difficult (but hopefully not 
impossible) to quantify and measure this impact because of the myriad other factors that conspire 
to improve EQ.  
The second way of conceiving the EE-EQ relationship is as a shorter-term outcome of 
actions taken by participants in an EE program.  This relationship is best expressed by the theory 
of change illustrated in Figure 2.2. 
Environmental 





Figure 2.2: EE-EQ Theory of Change #2 
 
In this case, action differs from behavior (which is the central component of the first theory of 
change) in that action is “intentional, or consciously undertaken with reference to motives or 
reasons” (Schusler & Krasny, 2010, p. 209).  In this second theory of change, EE program 
participants might identify and work together to address an environmental issue.  
 It is likely that any existing EE-EQ data will come from programs that fit into this second 
theory of change.  The programs that reported EQ improvements in the Johnson et al. (2012) 
study, for example, are representative of this second theory of change.  Few EE programs have 
the time, resources, and expertise to carry out long-term, longitudinal evaluations of 
programmatic outcomes.  However, EE programs do often collect short-term outcomes data.  
This suggests that programs that feature environmental actions by participants may also have 
data relevant to EE-EQ outcomes research.  These circumstances also suggest a role for the EE 
research community in designing long-term, longitudinal studies of EE-EQ outcomes, which 
would address the first theory of change. 
 
C. Investigating EE-EQ Relationships: Prior Research 
Investigating the EE-EQ relationship is not entirely new research ground.  A handful of 
authors have attempted to tackle the EE-EQ question directly, and their work highlights some of 
the overall challenges associated with this line of inquiry.  Three studies, in particular, are the 
Environmental 
education program 
Action taken as part 
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most ambitious in this regard.  Short (2007) explicitly recognizes the methodological issues 
involved in evaluating EE programs for their EQ impacts, and thus proposes a tool for measuring 
the EQ impacts of student-led environmental actions.  His “Environmental Education 
Performance Indicator” (EEPI), an adaptation of the Oslo-Potsdam Solution for International 
Environmental Regime Effectiveness, was applied to five case studies of schools utilizing the 
Investigating and Evaluating Environmental Issues and Actions curriculum (see Hungerford, 
Volk, Ramsey, Litherland, & Peyton, 2003).  Short found that student-led environmental projects 
can result in improved EQ, and he suggests that the EEPI provides a means for objectively 
evaluating EQ impacts, especially given that few EE programs have sufficient pre- and post-
program environmental indicator data.  What is perhaps most innovative about the EEPI tool is 
that it provides a means for estimating quantitative EQ impacts, even in the absence of specific 
EQ data, and evaluating that estimate to arrive at a programmatic effectiveness score.  Another 
advantage of Short’s EEPI model is that it allows programs addressing different EQ indicators to 
be evaluated and compared. 
Short (2007) acknowledges limitations to his model in its current form, including a small 
sample size, the limited time frame of EE programs evaluated, and minimal access to student 
participants.  Additionally, Short’s definition of environmental quality (and thus the criteria the 
programs were evaluated against) is heavily focused on biodiversity indicators, potentially 
limiting its utility for projects addressing environmental health, urban sustainability, or more 
social environmental issues.  Finally, while Short’s work is effective in creating an evaluative 
framework to assess the effectiveness of individual programs in impacting EQ, the evaluation 
tool’s mathematical formula is somewhat challenging to understand and use.  This limitation in 
the model’s utility means that it may not be the most effective tool for assembling a broader 
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picture of the types of EQ-related outcomes EE programs are achieving, which is one of the 
goals of this study. 
The recent study by Johnson et al. (2012) is also notable for its attempts to describe the 
EQ impacts of a sample of EE programs.  Of the 54 air quality education programs included in 
the study sample, 11% reported improvements in physical measures of air quality, such as carbon 
dioxide or levels of particulates.  An additional 35% reported improvements in what the study 
classified as air quality improvement “proxy indicators.”  Gallopin (1996) defines a proxy 
indicator as “a variable assumed to be correlated (or otherwise linked) to some attribute which is 
not directly observable (or, for some reason—cost, etc.—is not directly observed or measured)” 
(p. 103).  In the Johnson et al. study, examples of proxy indicators include reductions in school 
bus and car idling, increases in carpooling and the number of students walking to school, and the 
implementation of indoor and outdoor air quality policies—all of which were assumed to be 
correlated with improved air quality.  While the Johnson et al. study was limited by a potentially 
skewed sample and by imprecise measures of place-based learning qualities and practices, the 
proxy indicator finding is particularly relevant to this dissertation research and will be discussed 
more later in this literature review. 
Finally, recent research suggests that environmental education programs may enhance the 
resilience of social-ecological systems in the face of upheaval and change (Krasny, Lundholm, & 
Plummer, 2010a, 2010b; Krasny & Roth, 2010; Krasny & Tidball, 2009).  In particular, Krasny 
and Tidball (2009) profile community gardening and gardening education programs that 
contribute to two characteristics of resilient systems: diversity and self-organization.  While not 
specifically measuring EE’s impact on traditional measures of environmental quality, Krasny and 
Tidball’s work provides a preliminary framework for one way of understanding the impact of EE 
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on ecological systems.  While in the future it may be important to be able to measure EE’s 
impact on specific EQ measures, the resilience framework represents another avenue for EE-EQ 
research. 
While these three studies attempted to evaluate direct impacts of EE programs on 
environmental quality or ecological systems, most of the literature that addresses the impacts of 
EE on EQ is not primarily concerned with evaluating this relationship.  Discussion of the EE-EQ 
connection is usually a minor component of these studies.  Rather, the studies are largely 
concerned with program practices and outcomes such as subject learning, awareness, and 
citizenship.  For example, a case study by Gallagher, Wheeler, McDonough, and Namfa (2000) 
describes an education program in Thailand in which schoolchildren learned about forests and 
then worked with adult community members to address an environmental problem.  The research 
article is focused on evaluating the process of implementing the program—not on EQ impacts.  
The authors do note that environmental quality improved, but no evidence (quantitative or 
qualitative) is provided to support this claim.  The Gallagher et al. study highlights a common 
weakness in the EE-EQ literature: EQ improvements, even when claimed, are rarely supported 
by high-quality outcomes data—a point which will be returned to later in this literature review.  
Being able to describe EQ-related outcomes using a widely recognized framework (such as the 
PSR framework) will enable EE programs to gain wider recognition for their contributions to EQ 
improvement. 
 This section discussed the purposes of EE, the definition of EQ, and previous studies that 
have explored the EE-EQ relationship.  The next section will discuss the role of indicators in 
measuring EQ improvements and will highlight two of the most widely used environmental 
indicator frameworks. 
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D. Understanding EQ Improvement Outcomes: Types and Roles of Indicators 
As highlighted earlier, the Johnson et al. (2012) study is notable as one of the first 
attempts to name and categorize EQ improvement outcomes of EE programs using the concept 
of indicators.  However, the study’s classification of some of these indicators as proxy indicators 
may not be the best descriptor or framework.  As will be discussed in subsequent sections, this 
study proposes that the PSR environmental indicator framework (Organisation for Economic 
Cooperation and Development, 1999a) is a more relevant analytical framework because of its 
recognition of human-environment interactions in understanding EQ and because of its 
widespread application. 
Gallopin, Moldan, Billharz, and Matravers (1997) define an indicator in its simplest form 
as a sign, “something which stands for something to somebody in some respect or capacity” (p. 
14).  In other words, an indicator is information that helps describe the attributes, condition, or 
state of something.  One of the simplest examples of an indicator is human body temperature.  A 
fever is an indicator of ill health, though the underlying problem is not the elevated temperature.  
Gallopin et al. go on to describe indicators as “variables that summarize or otherwise simplify 
relevant information, make visible or perceptible phenomena of interest, and quantify, measure, 
and communicate relevant information” (p. 15).  Kurtz, Jackson, and Fisher (2001) also highlight 
the summary and simplification roles of indicators, noting that “indicators are signs or signals 
that relay a complex message, from potentially numerous sources, in a simple and useful 
manner” (p. 49-50). 
Smeets and Weterings (1999) identify four types of indicators.  The first indicator type 
describes the state or condition of something.  For example, the EPA’s Report on the 
Environment (2008) employs a variety of indicators to detail the current state of environmental 
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conditions in the United States.  The report focuses on questions such as, “What are the trends in 
outdoor air quality and their effects on human health and the environment?” (U.S. Environmental 
Protection Agency, 2008, p. 2-6).  To answer this question, the report includes relevant 
indicators such as carbon monoxide emissions, regional haze, ozone levels, and air toxics 
emissions.  The purpose is not to evaluate the effectiveness of EPA programs that are attempting 
to improve environmental conditions, but simply to describe environmental conditions as they 
presently exist.  From these benchmarks, government agencies and other organizations can then 
determine where to focus their efforts and channel their funding dollars.  Environmental 
education programs sometimes play a role in assembling data for these types of environmental 
condition indicators (Krasny & Bonney, 2005).  Water quality monitoring programs, for 
example, collect a wide variety of data including pH and dissolved oxygen levels to help 
describe local water quality conditions (W. Fleming, 2003; Lev et al., 1998). 
The second role of indicators focuses on measuring progress toward meeting a goal or 
objective.  These “performance indicators” are used to evaluate the effectiveness of a project or 
program (McDavid & Hawthorn, 2006; Mosse & Sontheimer, 1996; Smeets & Weterings, 1999; 
Statistics New Zealand, 2005).  In recent decades, the use of performance indicators has 
exploded in both the private and public sectors.  In 1993, for example, the U.S. Congress passed 
the Government Performance and Results Act, requiring performance indicators to be used in 
evaluation of all federal departments and agencies (McDavid & Hawthorn, 2006).  Performance 
indicators are also at the heart of current school “accountability” efforts, in which key statistics 
are used to determine whether or not schools are improving or “failing” (Hanushek & Raymond, 
2005; Ogawa & Collom, 2000).  The nonprofit sector is also increasingly being called on to 
demonstrate results through performance indicators, and some funding agencies are now tying 
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funding to performance indicator outcomes (McDavid & Hawthorn, 2006).  If EE comes under 
increasing pressure to demonstrate outcomes related to EQ improvement, then performance 
indicators may become a required part of the reporting process, especially for federally funded 
programs.  Because of their use in evaluating program effectiveness, performance indicators will 
be especially relevant to future research efforts that attempt to evaluate EE programs for their 
effectiveness in achieving EQ improvements. 
The final indicator types identified by Smeets and Weterings (1999) are efficiency 
indicators and total welfare indicators.  Efficiency indicators describe “resources used, the 
emissions and waste generated per unit of desired output” (Smeets & Weterings, 1999, p. 12).  
For example, energy use might be described as the number of kilowatt-hours used per individual.  
Total welfare indicators describe a comprehensive measure of health.  In the case of 
environmental indicators, Smeets and Weterings (1999) point to the Index of Sustainable 
Economic Welfare as an example.  Total welfare indicators are usually indices (i.e. aggregates of 
indicators) and are usually applied on a large scale, likely making them the most challenging to 
apply to EE programs, which are usually small-scale or locally focused. 
 
E. Developing Environmental Indicators 
The scholarly literature is replete with guidelines and criteria for indicator development 
(see, for example, Bakkes et al., 1994; Bossel, 1999; Carter, Klein, & Day, 1995; Gallopin, 1997; 
Kusek & Rist, 2004).  While subtle differences exist between authors and models, common 
elements of indicator development guidelines can be identified.  Niemeijer and de Groot (2008) 
reviewed nine sets of indicator development guidelines and identified the five most common 
criteria: 
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• Relevance: Are the indicators useful in actually describing the objectives they are 
intended to measure?  Are the indicators useful in terms of policy and or 
programmatic goals? 
• Analytical soundness: Are the indicators based on high-quality, methodologically 
sound data? 
• Sensitivity: Are the indicators detailed enough to register changes relevant to the 
scale of a program’s objectives? 
• Low resource demand: Can the indicator data be assembled using available time and 
resources? 
• Measurability: Can the indicator be measured either quantitatively or qualitatively? 
Other authors have identified similar indicator development criteria.  Mosse and 
Sontheimer (1996) identify three principles for developing indicators: they must be meaningful 
and relevant; the data must be timely and reliable; and the organization must have the capacity to 
carry out this work.  The U.S. EPA calls for indicators to be useful, objective, transparent, 
reproducible, methodologically sound, timely, and representative (U.S. Environmental Protection 
Agency, 2008).  Lundin (1999) highlights criteria including relevance, simplicity, availability, 
quality, sensitivity, and appropriateness.  All of these qualities and characteristics are similar to 
one of the most popular guidelines for indicator development, so-called SMART indicators, 
which are specific, measurable, achievable, result-oriented, and time-bound. 
 Having identified the roles and types of individual indicators, the next section will 
explore how indicators can be used to construct environmental indicator frameworks.  In 
particular, the development of the Pressure-State-Response and Driving Forces-Pressure-State-
Impact-Response environmental indicator frameworks will be discussed. 
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F. Environmental Indicator Frameworks 
The use of indicators is not a new concept.  Niemi and McDonald (2004) note that “the 
first reference to environmental indicators is attributed to Plato, who cited the impacts of human 
activity on fruit tree harvest” (p. 89).  However, it has been in just the past four decades that the 
use of environmental indicators has been integrated at all levels of environmental management 
(Niemi & McDonald, 2004).  Today, two environmental indicator frameworks are the most 
widely used in research, policy and management applications: the Pressure-State-Response 
(PSR) framework (Organisation for Economic Cooperation and Development, 1999a) and the 
Driving Forces-Pressure-State-Impact-Response (DPSIR) framework (Smeets & Weterings, 
1999). 
The PSR framework was first developed by the Organisation [sic] for Economic 
Cooperation and Development (OECD) in 1991.  Up until this time, environmental indicators 
most commonly reported on the state or conditions of the natural environment and did not 
include recognition of the ways that human actions interact with environmental quality 
(Gabrielsen & Bosch, 2003).  The PSR framework was specifically designed to address this.  The 
PSR framework is based on a simple causal model: Humans exert “pressures” that can affect the 
“state” of the environment, which will oftentimes elicit a “response” by human communities to 
address the situation.  In turn, these responses alleviate pressures or directly improve the state of 
the environment.  The United Nations Environment Programme [sic] (2006) notes that PSR was 
designed to answer three questions: What is happening to the environment (state indicators)?  
Why is it happening (pressure indicators)?  What are we doing about it (response indicators)? 
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Figure 2.3 details the types of indicators in the PSR framework and assists in 
understanding how each of the indicator types is distinct yet connects with the others in the 
causal chain.  As a hypothetical example, population growth in arid regions leads to an increase 
in water demand (pressure indicator).  More freshwater being used results in lower groundwater 
levels (state indicator).  This lowering of the water table in turn causes above-ground water 
sources to dry up and aquifers in some areas to become too saline for consumption (state 
indicator), causing water supply issues for both wildlife and human communities.  To address the 
issue, limits on domestic water usage are put in place through local government action, reducing 
water usage by 25% (response indicator). 
 
Figure 2.3: The Pressure-State-Response (PSR) Environmental Indicator Framework 
 
































PSR has been widely used in the research literature and in policy circles to develop 
indicators for monitoring particular environmental topics or issues.  For example, Liu and Hills 
(1998) created biodiversity indicators for marine areas in Hong Kong based on the PSR 
framework.  They selected indicators such as the area affected by marine dredging as a 
percentage of total area of territorial waters (pressure indicator), threatened coral species as a 
percentage of total local coral species (state indicator), and marine protected areas as a 
percentage of total territorial waters (response indicator).  Another example of the application of 
PSR comes from Wolfslehner and Vacik (2008), who used PSR to organize well-established 
indicators of sustainable forest management and evaluate the effectiveness of four forest 
management strategies.  At the policy level, the U.S. EPA (2008b) used PSR as the basis for a 
manual providing guidance on indicator development for federal estuary management programs. 
PSR has also been used as a framework for larger-scale state of the environment 
reporting.  For example, the United Nations Environment Programme (2006) has described how 
PSR is the organizing framework for a number of national and international state of the 
environment reports in North America, including the EPA’s Draft Report on the Environment 
2003.  The OECD, which first developed the PSR framework, still structures all of its state-of-
the-environment reporting based on PSR (OECD Environment Directorate, 2008).  The World 
Resources Institute has also used PSR as the standard framework for its state of the environment 
reporting (Hammond, Adriaanse, Rodenburg, Bryant, & Woodward, 1995). 
While the PSR framework is still used widely today, it has been criticized for not 
distinguishing clearly enough between pressure and state indicators (Reyntjens & Brown, 2005) 
and for its oversimplification of the relationships between human activities and environmental 
quality (Tapio & Willamo, 2008).  Smeets and Weterings (1999), for example, note that “many 
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of the relationships between the human system and the environmental system are not sufficiently 
understood or are difficult to capture in a simple framework” (p. 6).  As a result, variations such 
as the Driving Force-Pressure-State-Impact-Response (DPSIR) framework have been proposed 
and adopted by government bodies such as the European Environment Agency (EEA). 
In 1995, the EEA detailed the DPSIR framework as the next evolution of the PSR model 
(Smeets & Weterings, 1999).  The “pressure,” “state,” and “response” indicators were 
supplemented in this framework by “driving force” and “impact” indicators (see Figure 2.4).  
 
Figure 2.4: The Driving Force-Pressure-State-Impact-Response (DPSIR) Environmental 
Indicator Framework 
 
Source: European Environment Agency 
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Like the PSR framework, the DPSIR framework follows a causal chain: “Social and economic 
developments [driving forces] exert pressure on the environment and, as a consequence, the state 
of the environment changes, such as the provision of adequate conditions for health, resources 
availability and biodiversity.  Finally, this leads to impacts on human health, ecosystems and 
materials that may elicit a societal response that feeds back on the driving forces, or on the state 
or impacts directly, through adaptation or curative action” (Smeets & Weterings, 1999, p. 6) One 
of the strengths of the DPSIR framework is that it allows for nonlinear connections between 
indicators (e.g. response indicators can in turn affect driving forces, pressures, states, or 
impacts). 
Despite the additional detail provided by the DPSIR framework, this study uses the PSR 
model as its primary framework for understanding the impacts of EE programs on environmental 
quality.  The PSR framework was selected for three reasons.  First, the PSR framework is the 
most widely used environmental indicator framework (Tapio & Willamo, 2008; United Nations 
Environment Programme, 2006).  It has moved the discussion of environmental quality beyond 
state indicators to include the human forces that shape EQ.   
Second, while DPSIR is the standard reporting framework for the European Union, U.S. 
agencies such as the EPA more commonly use the PSR framework.  For example, indicators 
developed in 2003 for the EPA’s Draft Report on the Environment (and which are still in use, 
with modifications, for its more recent reports) were based on the PSR framework (United 
Nations Environment Programme, 2006).  Additionally, as noted earlier the EPA has 
recommended a process for indicator development and reporting based on PSR for use by federal 
estuary managers (United States Environmental Protection Agency, 2008b).  This research 
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focused on EE programs that were funded by the EPA, and so using a framework that is better 
known and utilized by U.S. agencies will have greater relevance.  
Finally, it was hypothesized that the simplicity of the PSR framework would be better 
suited for the exploratory nature of this research.  There are no indications in the research 
literature of previous attempts to apply environmental indicator frameworks such as PSR or 
DPSIR to EE program outcomes.  Therefore, the simpler model was chosen as the starting point 
for this research that connects EE and environmental indicator frameworks.  Garcia and Staples 
(2000) note that “despite its analytical shortcomings, the PSR framework is considered by many 
as a practical starting point for the organization and presentation of indicators” (p. 396).  The 
ultimate hope of this researcher is that using the PSR framework will eventually enable 
environmental educators to frame their EQ-related outcomes using a widely disseminated model 
and language.  Similarly, using the PSR framework may help environmental managers who have 
had little exposure to EE principles and programs to understand how EE might be an effective 
response to EQ problems.  The added complexity of the DPSIR framework might make this first 
attempt at applying indicator frameworks to EE programs more confusing. 
 
G. Relevant Limitations of Environmental Indicator Frameworks 
Environmental indicator frameworks have several limitations that are relevant to this 
research.  First, indicator frameworks such as PSR have been applied most often at the 
international and national levels (Patlitzianas, Doukas, Kagiannas, & Psarras, 2008).  PSR was 
originally developed to help guide national state-of-the-environment reporting and thus influence 
policy decisions amongst OECD member countries.  Walz (2000), for example, describes how 
the German government used PSR to develop a set of national environmental indicators.  When 
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not applied at national or international policy levels, PSR is typically featured in the research 
literature as a framework for evaluating ecosystem health or the effectiveness of ecosystem 
management programs.  For example, Crabtree and Bayfield (1998) used PSR to develop 
indicators to guide management of the Cairngorns, an ecologically sensitive mountain ecosystem 
in Scotland.  In contrast, limited guidance can be found in the research literature for applying the 
framework at smaller scales or local levels (e.g. a town, organization, or school), which are 
typical characteristics of many EE programs.  
Second, as noted earlier, the demarcation between the types of indicators is not always 
clear (Reyntjens & Brown, 2005).  Therefore, it can sometimes be difficult to determine exactly 
where a specific indicator falls within the PSR framework.  Finally, while the framework is 
useful for describing environmental conditions and how human actions impact those conditions, 
the framework cannot tell us the reasoning behind those actions (Tapio & Willamo, 2008).  Case 
study research of EE programs may help us better understand how and why EE programs result 
in EQ outcomes and which EE methods are most associated with EQ improvement.  
Additionally, research into pro-environmental behaviors will be an important complement to this 
work because it may help us better understand which EE strategies lead to long-term behavior 
change.  This will be especially relevant to understanding EE programs that reflect the first EE-
EQ theory of change noted earlier (EE programàbehavior changeàimproved EQ). 
Similar to pro-environmental behavior change models (see, for example, Kollmuss & 
Agyeman, 2002), applying the PSR framework to the outcomes of existing EE programs is not as 
simple and clear-cut as the above theory of change suggests.  Many EE programs do not have 
extensive outcomes data, and even when they do, the quantity and quality may be insufficient for 
indicator usage.  A lack of quantitative outcome data, as this next section will demonstrate, also 
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presents challenges and raises the question of how best to integrate qualitative indicators into the 
PSR framework. 
 
H. Applying the PSR Framework to EE Program Outcomes in the Research Literature 
This section attempts to use the PSR indicator types to organize EQ outcomes reported in 
the EE literature.  The aim is to demonstrate how the PSR framework can be used to categorize 
and better understand the EQ impacts of EE programs, thus demonstrating the viability of the 
larger research study carried out for this dissertation research.  Figure 2.5 presents the PSR 
framework once again, but this time with EE integrated into the model.  EE programs are one of 
the ways that humans interact with the pressure, state, and response indicators through the 
“information” and “decision and action” links4.  For example, the original PSR model (Figure 
2.3) highlights how the provision of information connects pressure and response indicators (e.g. 
information that highlights adverse environmental pressures will sometimes elicit a response 
which can then be measured).  In Figure 2.5, EE is specified as one of these types of 
“information” that in turn elicits a response.  Similarly, environmental actions taken as part of 
EE programs in response to new understanding or information can in turn lessen environmental 
pressures or improve environmental states.  This is represented by “decisions and actions” within 
the PSR model. 
 
  
                                                
4 EE is more than just “information,” and specifying EE as “information” within this PSR 
framework is not meant to disregard the other forms EE can take.  The attempt here is simply to 
illustrate how EE would fit into a visual description of the PSR framework as developed by the 
OECD.  See Monroe et al. (2007) for a discussion of the range of EE strategies, including 
“information.” 
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Figure 2.5: Pressure-State-Response framework with EE 
 
Source: Adapted from PSR framework developed by the OECD. 
 
The rest of this chapter analyzes the EQ-related outcomes of EE programs from 27 
studies reported in the research literature.  It then identifies how each of the outcomes might be 
categorized within the PSR framework.  Table 2.1 summarizes the 27 studies included in this 
review and how the reported outcomes of the EE programs in the studies could be classified 
using the PSR framework.  The PSR framework is not being used in this section to evaluate the 
effectiveness of any of the cited programs in achieving EQ outcomes or to measure the 
performance of the EE field in general in impacting EQ.  Further, the inclusion of the outcomes 
from these studies is not meant to suggest that these outcomes are the best indicators of EQ 
improvement.  Rather, the purpose is simply to demonstrate the viability of applying the PSR 
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application of each indicator type to EE outcomes will also be discussed in each of the following 
sections.  It is also important to note that while outcomes were classified based on research into 
the development and application of PSR indicators in the research literature, it is possible that 
what was classified in one category here (e.g. a response indicator) could be classified differently 
(e.g. a pressure indicator) by another researcher.  The reasons for these categorizations are 
included in each section. 
 
Table 2.1: Summary of EE-EQ outcomes in research literature 
Pressure Indicators 
Author(s) Year Outcomes reported 
Armstrong, Sharpley, and 
Malcolm 
2004 Reduction of volume of waste sent to 
landfills 
Curti and Valdez 2009 Reduction in human-caused deaths of 
harpy eagles in Panama 
Cutter-Mackenzie 2010 Reduction in volume of waste 
produced 
Dietz, Clausen and Filchak 2004 Reduced levels of nitrogen and 
bacteria concentrations in storm water 
runoff 
Peterson, Shunturov, Janda, 
Platt, and Weinberger 
2007 Reduced electricity demand 
Purnell, Sinclair, and Gralton 2004 Reduction in energy usage 
Savanick, Strong and Manning 2008 9531 tons of carbon dioxide, 23 tons of 
sulfur dioxide, and 21 tons of nitrous 
oxide saved in first year after 
installation of wind turbine 
Short 2007 Prevention of at least 12,900 g I-TEQ 
of toxic dioxins/furans from being 
discharged into atmosphere 
Sims and Sinclair 2008 Reduction of 8,000 metric tons of 
waste from entering local watersheds 
Taylor, Curnow, Fletcher, and 
Lewis 
2007 Reduced litter in storm water runoff 
 
State Indicators 
Author(s) Year Outcomes reported 
Cline, Cronin-Jones, Johnson, 
Hakverdi, and Penwell 
2002 Improved suitability of habitat for 
wildlife 
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Author(s) Year Outcomes reported 
Debrincat 2010 Planted native shrubs to reduce 
exposure risks for wildlife on public 
lands 
Dietz, Clausen, and Filchak 2004 Lawn and garden structural changes 
related to storm water runoff at 35% of 
houses 
Donahue, Lewis, Price, & 
Schmidt 
1998 Repairs to local sewer system 
Eflin and Sheaffer 2006 Creation of watershed management 
plan 
Fleming 2003 Denial of a ski resort expansion 
Gallagher, Wheeler, 
McDonough, & Namfa 
2000 Tree planting and community actions 
to reduce intentional forest burning 
Hammond 1995 Preservation of 2,500-acre cypress 
slough ecosystem; establishment of 
manatee sanctuary 
Lev, Renfro and Lindbo 2008 Water quality monitoring data used to 
develop watershed management plan; 
findings led to cessation of swimming 
pool water overflow into a local creek 
and erosion controls 
Margai 1997 2.7-ton increase in the amount of 
recyclable materials collected daily 
Mordock and Krasny 2001 New storage facility for road salt to 
reduce runoff 
Murphy 1998 Ban on bituminous coal 
Posch 1993 Diversion of wastewater to improve 
wetland health; neutralization of 
effects of acid rain on lake 
Savanick, Strong and Manning 2008 Green roof initiated and designed as a 
student project led to reduced storm 
water runoff; restoration of a campus 
wetland contributed to a storm water 
management plan 
Schneller 2008 Rehabilitated heavily impacted area 
used by endangered species; released 
sea turtles and cleaned up trash 
Schusler and Krasny 2010 Thousands of butterflies and plants 
raised and then used for ecosystem 
restoration at a nature preserve 
Spellman and Villano 2011 Removal of half-ton of invasive bird 
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vetch and active management of the 
invasive at a local wildlife refuge 
Stapp 2000 Ban on lawn chemicals at school; 
passage of water quality ordinances 
Tedesco and Salazar 2006 Thousands of native plants planted and 
dozens of acres of wetlands restored 
 
This process began with a thorough search and review of the EE research literature over 
the past two decades.  Because of the limited literature available on the topic of EE-EQ, 
traditional database searches were limited in their utility and produced just a few results.  
Therefore, more time-intensive search methods were employed.  Tables of contents of two of the 
leading EE research journals, Environmental Education Research and the Journal of 
Environmental Education, were reviewed for every issue published in the last 20 years.  Articles 
with titles even remotely relevant to this review were then selected for a more detailed relevancy 
scan.  Bibliographies of pertinent articles were also reviewed, leading to additional articles for 
review.  In the end, 27 articles from the peer-reviewed literature were located.  In most cases, the 
EE-EQ relationship was not the central research focus and the impacts of the EE programs on 
environmental quality were given little more than a brief mention and supported by little or no 
evidence.  The authors of nearly all of these studies did not attempt to consider how their EQ 
improvement claims could be measured or verified.  It is noteworthy, however, that in each of 
the articles included in this review, a claim was made regarding the EQ outcomes of an EE 
program.  In the following sections, the outcomes from the 27 studies are broken down into the 




I. EE Programs and Pressure Indicators 
The advent of indicator frameworks such as PSR marked a transition and change of focus 
“from the assessment of environmental state (such as pH in a lake) to environmental pressure 
(such as the emission of sulphur)” (Lundin, 1999, p. 6).  Jesinghaus (n.d.) calls pressures 
“harmful human activities” (p. 1).  Examples of pressure indicators include consumption levels, 
waste generation rates, transportation patterns, and emissions.  Ten studies located in the 
literature review reported outcomes that could be classified as pressure indicator improvements. 
For example, Short (2007) highlighted the efforts of one EE program at a high school in 
Illinois to block the construction of a municipal waste incineration facility, preventing at least 
12,900 g I-TEQ (international toxic equivalent) of toxic dioxins/furans from being discharged 
into the local atmosphere.  Taylor, Curnow, Fletcher, and Lewis (2007) found that a public and 
commercial education campaign reduced litter in storm water runoff, which could be considered 
a pressure indicator in the PSR framework.  
Table 2.1 contains a complete list of the studies with outcomes that could be considered 
pressure indicators, including Armstrong, Sharpley, and Malcolm (2004), who found that an EE 
program resulted in a reduction of volume of waste sent to landfills; Sims and Sinclair (2008), 
who cited a reduction of nearly 8,000 metric tons of waste from entering local watersheds as the 
result of an adult EE program; Dietz, Clausen, and Filchak (2004), who found reduced levels of 
nitrogen (down 75%) and bacteria concentrations in storm water runoff after an education 
campaign; Purnell, Sinclair, and Gralton (2004), who studied the reduction of energy usage at 
three Australian schools after the implementation of an EE program; and Peterson, Shunturov, 
Janda, Platt, and Weinberger (2007), who examined the effects of real-time feedback and the 
provision of education materials in reducing electricity demand in college dormitories. 
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 In all, more than one-third (37%) of the 27 studies identified and included in this review 
reported outcomes that could be described as EQ pressure indicators.  This may be associated 
with the focus of many EE programs on raising awareness of actions individuals can take to 
improve environmental conditions.  These actions are often associated with reducing 
environmental pressures, such as lowering energy demands and reducing water consumption. 
 
J. EE Programs and State Indicators  
As noted earlier, one of the most significant challenges facing research into the EE-EQ 
relationship is teasing out EE’s influence on such a complex phenomenon as EQ.  This 
challenge, however, is largely based on the misconception that EQ is measured only by physical 
“state” indicators such as water or air quality.  The use of an environmental indicator framework 
such as PSR, which addresses both environmental condition and human influences, is intended 
to offset some of those concerns.  Indeed, the development of indicator frameworks such as PSR 
was largely a response to the growing recognition that physical environmental condition 
indicators (i.e. state indicators) were not adequately reflecting the complexity of EQ 
improvement (Gabrielsen & Bosch, 2003).  If we were to apply only state indicators to EE 
program outcomes, the concerns noted above would indeed be of greater significance.  Just one 
study was identified in the research literature reporting an EE program outcome that could be 
classified as a state indicator in the PSR framework. 
Cline, Cronin-Jones, Johnson, Hakverdi, and Penwell (2002) evaluated 10 schoolyard 
restoration projects in the United States in order to determine success factors.  The evaluation 
included a scoring of the ecological “success” of each project using the Ecosystem Site 
Evaluation System.  The evaluation focused on suitability (or state) of habitat for wildlife based 
 39 
on characteristics such as food, water, cover, and size.  Scores ranged from 11 to 91 (out of a 
possible 160), with an average of 45.  Only one site received more than 50% of the possible 
points.  The Cline et al. study deserves recognition for its attempts to rate the ecological success 
of EE programs.  However, the weak scores do raise concerns regarding the EE programs’ 
effectiveness in restoring schoolyard habitats.  Comparison with a baseline score taken before the 
restoration work may have provided a more complete picture of the success of the restoration 
projects. 
That just one study out of 27 (4%) was included in the state indicator category suggests 
that using only state indicators, which represent more traditional conceptions of EQ, may limit 
our ability to understand the ways EE programs are impacting EQ.  By integrating human actions 
and influences through pressure and response indicators, EQ frameworks such as PSR are more 
reflective of the complexity of EQ.  Therefore, studies that investigate the impact of EE on EQ 
should account for measurements of human-environment interactions. 
 
K. EE Programs and Response Indicators 
Outcomes classified as response indicators were reported most often by the EE programs 
in the reviewed literature.  Response indicators reflect actions taken by individuals, communities, 
society, or government entities to improve EQ.  In describing response indicators, Smeets and 
Weterings (1999) highlight examples such as the relative number of cars with catalytic 
converters and household recycling rates.  These are both quantitative representations of what 
were likely concerted actions to improve EQ either through policy action (e.g. requiring all new 
cars to be fitted with catalytic converters or mandating household recycling) or public awareness 
campaigns.  Of the 18 reviewed studies reporting outcomes that could be categorized as response 
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indicators, however, just six had quantitative data.  For example, Margai (1997) reported a 2.7-
ton increase in the amount of recyclable materials collected daily in a New York neighborhood 
after an education program; Dietz, Clausen, and Filchak (2004) reported that after an education 
program, 35% of participating households had implemented lawn and garden structural changes 
related to storm water runoff; and Tedesco and Salazar (2006) found that a university service-
learning program resulted in thousands of native plants being planted and dozens of acres of 
wetlands being restored. 
Qualitative reports of EQ response indicators were far more common.  For example, 
Fleming (2003) cited a school whose water quality monitoring data influenced a U.S. Forest 
Service decision to deny a ski resort expansion.  Similarly, Eflin and Sheaffer (2006) highlighted 
the White River Watershed Project, whose monitoring data helped to create watershed 
management plans.  Other examples of qualitative response indicators included repairs to a local 
sewer system (Donahue, Lewis, Price, & Schmidt, 1998), authorization of a new road salt 
storage facility to reduce runoff (Mordock & Krasny, 2001), a ban on the use of lawn chemicals 
on a school property and the passage of local water quality policies and ordinances (Stapp, 
2000), and a ban on bituminous coal in Ireland upon the release of a student report on local air 
quality, whereas previous efforts to institute a ban had failed due to local opposition (Murphy, 
1998). 
Categorizing the ban on bituminous coal reported by Murphy (1998) as a response 
indicator highlights some of the challenges raised in applying the PSR framework to EE program 
outcomes.  First, if the study had been able to assemble more extensive outcomes data, the 
program’s impacts may have moved beyond just response indicators.  For example, once 
quantified, the reduction in emissions as a result of the ban would be an improved pressure 
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indicator.  Similarly, long-term quantitative evidence of improved physical air quality resulting 
from the ban would be categorized as a state indicator.   
Second, the inclusion of the ban on bituminous coal as an EQ outcome highlights the 
challenge of using qualitative indicators.  Environmental indicator frameworks are typically 
employed using quantitative data (Gallopin, 1996).  The EPA’s Report on the Environment 
(2008), for example, uses quantitative indicators only.  This quantitative emphasis is likely due 
to the fact that environmental indicators are most often used in a policy context, where 
quantitative data is typically given greater privilege because it is most expedient in conveying 
relevant information.  Additionally, policy agencies typically have access to vast data resources. 
 Despite this emphasis on quantitative analysis, indicators can be based on qualitative 
data (Rode & Michelsen, 2008; United Nations Environment Programme, 2006).  In fact, 
McDavid and Hawthorn (2006) suggest that qualitative indicators are important complements to 
any quantitative indicators because they “can be a powerful way to convey the meaning of the 
numerical information” (p. 325).  While it will be important in future research to attempt to 
quantify as many EQ outcomes of EE programs as possible (given the emphasis on quantitative 
performance reporting in government and policy circles), qualitative indicators should have a 
place in the application of the PSR framework to EE programs.  Additionally, many EE 
programs are limited by time and resources, and thus quantitative data collection can be 
challenging. 
Overall, two-thirds (66%) of the reviewed studies reported EQ outcomes that could be 
considered response indicators (both quantitative and qualitative).  This suggests that response 
indicators may be a crucial aspect of understanding in greater detail the types of impacts EE 
programs are having on EQ.  The high occurrence of response-indicator-type outcomes in the 
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reviewed studies may also be reflective of the “skills” and “action” orientation of some EE 
programs and curriculum (e.g. Investigating and Evaluating Environmental Issues and Actions 
(H. R. Hungerford et al., 2003)), civic ecology education (Krasny & Tidball, 2009), and Monroe, 
et al.’s (2007) “Framework for Environmental Education Strategies”). 
 
L. Chapter Summary 
This chapter has reviewed the literature relevant to research focusing on the EE-EQ 
relationship.  First, it was argued that one of the purposes of EE is to improve EQ.  Then, 
relevant environmental indicator frameworks were introduced, in particular the Pressure-State-
Response environmental indicator framework.  The final section of this chapter demonstrated the 
viability of applying the PSR framework to EE program outcomes through an analysis of EQ 
outcomes reported in 27 studies published in the research literature.  The following chapter 
outlines the research design of this dissertation, which applied the PSR framework to a much 




Chapter 3: Methods 
A. Overview 
The purpose of this study was to investigate the ways in which EE programs are 
contributing to environmental quality improvement.  The study employed a mixed-methods5 
investigation of EE programs funded by the EPA’s Environmental Education Grants Program, 
which amongst other outcomes aims for its grant recipients to impact environmental quality.  
The research applied the PSR environmental indicator framework to the reported outcomes of 
the 111 EE programs funded by the EPA in 2008 in order to 1) determine the extent to which 
existing EE programs are reporting EQ improvement outcomes; and 2) examine the extent to 
which these programs are impacting indicators in each of the three areas of the PSR framework.  
First, an evaluation synthesis (United States General Accounting Office, 1992) was conducted of 
the final technical reports submitted by the 111 EE programs funded by the EPA.  As part of the 
evaluation synthesis, the PSR framework was used to analyze and categorize outcomes 
highlighted in the final technical reports.  Then, semi-structured interviews were used to gather 
further EQ outcomes data from a smaller number of the EE programs and to explore how the 
PSR framework might have helped them better describe their program outcomes.  Finally, a 
multiple-case study attempted to better understand the particular challenges and opportunities EE 
programs face in achieving outcomes related to EQ, particularly related to the PSR indicator 
categories.  The following chapter outlines the research questions, context, data collection and 
analysis methods, validity issues, and limitations of this study. 
 
                                                
5 Mixed-methods research includes both qualitative and quantitative approaches or types of data.  
Using multiple types and sets of data provides stronger evidence for investigating a research 
question or questions (Creswell & Clark, 2011). 
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B. Research Questions 
 The research questions for this study were based both on a thorough review of the 
existing EE literature, which found a lack of coherence in how EE programs are reporting EQ 
outcomes, and the findings of the Johnson et al. (2012) study, which found that EE programs 
more often reported outcomes related to EQ proxy indicators rather than direct physical EQ 
measures.  The questions were also designed taking into consideration expressed statements of 
need by key figures in the EE field (H. R. Hungerford, 2010b; Potter, 2010; Philip C. Short, 
2010).  This study focused on the following main research question: 
• What, if any, are the effects of environmental education programs on 
environmental quality? 
In addition, this research explored the following subquestions: 
• What, if any, are the claimed effects of EE programs on EQ, as reflected in the 
reported outcomes of 111 EE programs funded by the EPA in 2008? 
• In what ways, if at all, does the Pressure-State-Response environmental indicator 
framework enhance our understanding and description of EE program outcomes 
related to environmental quality improvement? 
• What are the barriers to achieving and reporting EQ outcomes, as seen by EE 
practitioners? 
• How and why do EE programs result in pressure, state, and response EQ 
outcomes, if at all? 
 
C. Context 
The EE programs studied were the 111 programs awarded funding through the 2008 
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Environmental Education Grants Program managed by the EPA’s Office of Environmental 
Education. The EPA EE Grants Program was chosen as the focus because all of the grant 
recipients were expected to “result in improved environmental results over time” (United States 
Environmental Protection Agency, 2008a, p. 12).  More specifically, the programs were required 
to support EPA Strategic Goal 5 (Compliance and Environmental Stewardship), Objective 5.2 
(Improve Environmental Performance through Pollution Prevention and Innovation), and Sub-
Objective 5.2.1 (Prevent pollution and promote environmental stewardship by government and 
the public).  Therefore, since this study’s overall aim was to better understand the ways that EE 
programs are impacting EQ, it was hoped that studying the aims, workings, and outcomes of an 
EE funding program that expects recipients’ programs to result in EQ impacts to some degree 
would provide useful insights and understanding.  
EPA grant recipients are required to evaluate their programs based on short-, medium-, 
and long-term outcomes.  Additionally, all grant recipients are asked to discuss in their final 
reports how their programs contributed to EQ improvement.  The EPA does not specify time-
scales for short-, medium-, and long-term outcomes.  However, the agency expects short-term 
outcomes to be achieved during the project period (no more than two years).  Short-term 
outcomes include increased knowledge, skills, and learning.  The EPA also expects that most 
projects will achieve at least some medium-term outcomes during the project period.  Examples 
of medium-term outcomes highlighted by the EPA include “decisions, actions, practices, and 
behavior that are the foundations of stewardship” (United States Environmental Protection 
Agency, 2008a), such as participants cleaning up a stream or a beach.  This outcome would 
likely be categorized as a response indicator using the PSR framework because it is an example 
of how humans are responding to an adverse environmental condition in an effort to improve the 
   
 
46 
state of the environment.  Long-term outcomes typically appear after the project has been 
completed.  Examples of long-term outcomes include environmental improvements such as 
protecting a watershed or transforming a brownfield site. 
 Additionally, this study focused on EE programs funded by the EPA’s Office of 
Environmental Education because they represent the diversity of geography and programmatic 
scale within the U.S. EE community.  With annual program funding of between $2 million and 
$3 million, the EPA’s Environmental Education Grants Program is one of the largest sources of 
EE funds in the United States.  EPA has awarded more than 3,300 grants since its EE funding 
program began in 1992.  In 2008, the EPA awarded 111 environmental education grants totaling 
$3.3 million.  The value of the awards ranged from a few thousand dollars to nearly $125,000.  
Grants were awarded to organizations in 46 states, the District of Columbia, and Puerto Rico 
(United States Environmental Protection Agency, 2009). 
 All grant recipients in 2008 were required to satisfy the EPA’s definition of EE published 
in the grant solicitation notice: 
[EE] increases public awareness and knowledge about environmental issues and provides 
the skills necessary to make informed environmental decisions and to take responsible 
actions.  It is based on objective and scientifically sound information.  It does not 
advocate a particular viewpoint or a course of action.  It teaches individuals how to weigh 
various sides of an issue through critical thinking and it enhances their own problem-
solving and decision making skills (United States Environmental Protection Agency, 
2008a, p. 2).  
The EPA ensures that all programs meet its EE program definition through both an 
internal evaluation and a peer-review process by external environmental educators.  The 
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reviewers score applications based on a set of criteria including project goals, need for the 
project, project activities, and evaluation strategy. 
While there is no one definition of what constitutes an EE program or preferred methods 
for implementing EE, this study operated using the EPA’s definition of EE (which is largely 
based on the original objectives of the Tbilisi Declaration (H. R. Hungerford, 2010a)).  Since all 
EPA grant recipients must meet this definition, all of the programs studied were thus considered 
to be EE programs. 
 
D. Data Collection and Analysis 
Figure 3.1 illustrates how data was collected and analyzed using mixed methods over 
three distinct stages: an evaluation synthesis, semi-structured interviews, and case studies.  
 
Figure 3.1: Three distinct stages of the research design 
 




Each stage provided new data for my study, and each stage informed data collection and analysis 
in the subsequent stage.  This mixed-methods design aimed to “collect a richer and stronger array 
of evidence than can be accomplished by any single method alone” (Yin, 2009, p. 63). 
 
D1. Stage one: Evaluation synthesis.  
The first stage followed a modified version of the recommended steps for conducting an 
evaluation synthesis.  Evaluation synthesis is: 
a systematic procedure for organizing findings from several disparate evaluation studies.  
It enables the evaluator to gather results from different evaluation reports, performed by 
different people at different places and at different times, and to ask several questions 
about this group of reports (United States General Accounting Office, 1992, p. 6).  
Evaluation syntheses are often based on published studies in the research literature.  
However, the United States General Accounting Office (GAO) specifies that unpublished studies 
and evaluation reports are also suitable.  For this evaluation synthesis, the evaluation studies used 
were the final technical reports that each of the 111 EE programs that received EPA grants in 
2008 was required to submit at the end of the grant period.  
The benefits of conducting an evaluation synthesis include the ability to provide 
comprehensive and timely information; the power of the findings of multiple reports versus one 
study only; the construction of a knowledge base about a topic and the identification of 
unanswered questions; and reviewing the quality of the evaluations being studied (United States 
General Accounting Office, 1992).  It is important to note that an evaluation synthesis is not a 
metaevaluation (Stufflebeam & Shinkfield, 2007).  The GAO (1992) notes that an evaluation 
synthesis evaluates the quality of the evaluation reports “to a limited extent” only (p. 14). 
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Of the limitations of evaluation syntheses, one is particularly relevant to this study.  As 
the GAO (1992) notes, an evaluation synthesis “can answer questions only to the extent that the 
existing studies have addressed them” (p. 15).  It was anticipated that some of the final technical 
reports would include little or no information about the funded programs’ impacts on 
environmental quality (G. Potter, personal communication, May 10, 2010).  Therefore, this 
limitation was addressed in the subsequent stages of data collection and analysis, during which 
semi-structured interviews were used to gather additional information about a program’s 
outcomes and/or the reasons it may not have reported any EQ-related outcomes. 
Figure 3.2 illustrates the steps involved in an evaluation synthesis.  The next paragraphs 
explain in detail how each of the five steps were carried out. 
 
Figure 3.2: Steps in an evaluation synthesis 
 




The first step was to select the questions to be addressed.  The evaluation synthesis was 
used to begin to answer this study’s first two research subquestions: “What, if any, are the 
claimed effects of EE programs on EQ, as reflected in the reported outcomes of 111 EE 
programs funded by the EPA in 2008?” and “In what ways does the Pressure-State-Response 
environmental indicator framework enhance our understanding and description of EE program 
outcomes related to environmental quality improvement?”  The third and fourth subquestions 
(regarding barriers and how and why EE programs result in EQ impacts) were explored through 
later stages of data collection and analysis. 
The second step in performing the evaluation synthesis was obtaining copies of the final 
technical reports submitted to the EPA by the 111 EE programs that received an EPA grant in 
2008.  Participation by these EE programs was critical to this study.  An informal request to the 
EPA’s Environmental Education Division to make copies of the reports available for the 
purposes of this study was turned down due to staff capacity issues.  Therefore, each of the 
programs was contacted directly by email (and follow-up telephone calls, as necessary) to 
request a copy of their grant applications and final technical reports.  The text for this request 
email is included as Appendix A.  Contact information for each grant recipient was located on 
the EPA website.  In the case that the contact was no longer affiliated with the program, a 
suitable replacement contact was found.  Additionally, while making contact with each program, 
each program representative was asked whether he or she was willing to participate in follow-up 
interviews later in the study.  This information was recorded in a password-protected contact 
database. 
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The evaluation synthesis aimed to obtain at least 75 percent (n=83) of the grant proposals 
and final technical reports submitted by the 111 grant recipients.  While some of the 
organizations may not have wished to share their final technical reports, two factors suggested 
that this outcome would be unlikely.  First, the reports are available in the public domain, and 
therefore could have been accessed through a Freedom of Information Act filing.  Therefore, the 
organizations could not perceive the content of the reports as confidential, removing a potential 
concern that could have arisen if the reports were not available in the public domain.  Second, it 
was anticipated that program managers would be pleased that an outside party was showing 
interest in their work.  It was also anticipated that they would be willing to share their reports so 
that the information included in them would have actual utility, rather than simply fulfilling a 
condition of the grant and sitting in a government file. 
In the end, 61 (55% of the 111 programs) grant proposals and 67 (60% of the 111 
programs) final technical reports were received as a result of the requests to the program 
managers.  Because this fell short of the target of 75% of the 111 funded programs, a Freedom of 
Information Act request was made to obtain copies of the remaining final reports.  The request 
did not include the application documents in order to minimize the work the request was going to 
require of the EPA and because the primary focus of the evaluation synthesis was on the final 
technical reports.  After the Freedom of Information Act request had been fulfilled, copies of the 
funding applications from 61 programs and copies of the final technical reports from 103 
programs had been obtained.  The final technical reports for the remaining eight programs were 
unavailable either due either to an approved extension in the reporting deadline, due to the 
program not having been implemented and the funding returned to the EPA, or due to some other 
unknown reason. 
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The third and fourth steps, respectively, in the evaluation synthesis were reviewing the 
studies and performing the synthesis.  Once the reports were in hand, a critical review of each 
report was implemented to determine broad categories of the types of outcomes that the 
programs reported.  Information and data from the final technical reports was continually 
compared with the PSR framework in order to place the data into three “theoretical categories” 
(Maxwell, 2005, p. 97), one for each indicator type in the PSR framework.  Additionally, further 
details were added to the initial contact database, including a short description of each program, 
a list of any reported outcomes that fit within the PSR framework, and a description of data types 
cited.  The methods and approaches the programs used to assess and report their outcomes were 
also examined, since the extent to which reported outcomes were based on little or no data (or 
poorly collected data) needed to be taken into consideration during the analysis. 
The final step in the evaluation synthesis was reporting the findings.  A report of the 
findings is included as Chapter 4 of this dissertation.  In addition to providing a summary of 
initial EQ-related outcomes data from the EE programs in the sample, the chapter also assesses 
the utility of the PSR framework in understanding EQ-related outcomes of the EPA-funded 
programs as reflected in their reports.  
 
D2. Stage two: Semi-structured interviews.  
The second phase of this study consisted of semi-structured telephone interviews 
(Galletta, 2013; Gillham, 2005; Kvale & Brinkmann, 2009) with representatives of 12 of the 
programs that received an EPA grant in 2008.  The interviews were designed to gather further 
EQ outcomes data from the EE programs in the sample; to better understand the challenges and 
opportunities facing EE programs in relation to EQ improvement outcomes; and to determine to 
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what extent programs may have actually achieved, but not reported, EQ outcomes.  Semi-
structured interviews were chosen for three reasons.  First, the interviews were designed to 
explore a common set of ideas and topics with each program representative.  Second, because of 
the diversity of program foci, audiences, etc. amongst the EPA-funded programs, flexibility was 
required to ask different follow-up questions to different programs.  Finally, semi-structured 
interviews allowed delving deeper into topics raised by the program representatives, including 
topics or ideas which were not previously considered (Cargan, 2007). 
This portion of the study aimed to interview at least 10% of the 111 EPA-funded 
programs.  In the end, interviews with 12 programs (11% of the 111 EPA-funded programs) 
were carried out.  The programs were selected based on the criteria outlined in Table 3.1.  
 
Table 3.1: Criteria for selecting programs for interview 
1. An equal number of programs are selected with outcomes in each of the three PSR indicator categories. 
2. Programs with the most reported EQ outcomes or strongest data in each PSR category are selected. 
3. Within each indicator category, at least one program with limited or no EQ-related outcomes data or information is selected. 
4. At least one headquarters grant in each PSR category is selected. 
5. Selected programs represent a diversity of EPA regions. 
6. Selected programs represent a diversity of types of participants. 
7. Selected programs represent a range in the number of participants. 
8. Selected programs represent a diversity of subject focus areas. 
 
First, it was attempted to interview an equal number of programs with outcomes that fell 
within each of the three PSR indicator types.  The interviews included four programs with 
outcomes or evaluation data related to pressure indicators, three programs related to state 
indicators, and five programs related to response indicators.  Interviews with more programs 
related to response indicators were carried out in order to reflect the larger number of programs 
   
 
54 
that reported these types of outcomes in their final reports submitted to the EPA.  The programs 
with the most reported EQ outcomes or strongest data in each category were selected for 
interview.  However, within each indicator category, at least one program with limited or no EQ-
related outcomes data or information in the final technical report was included.  This allowed 
exploration of EQ data collection viability issues with programs that reported EQ outcomes and 
with programs that did not report any EQ outcomes. 
In the state indicator category, of the three programs that reported EQ outcomes, only one 
consented to be interviewed (one program declined participation; the other did not respond to 
repeated requests).  Therefore, representatives from two additional programs with goals or aims 
related to state outcomes were interviewed.  For example, one of the programs interviewed for 
the state indicator category aimed to improve local water quality in the long-term, while the other 
aimed to improve the physical environmental characteristics of public spaces. 
When choosing programs to interview, the geographic and size diversity of the 111 
programs was also taken into consideration.  The majority of the grant recipients received less 
than $50,000; these grants were awarded by the EPA’s 10 regional offices.  Grants of more than 
$50,000 were awarded by the headquarters office of EPA’s EE Division.  The ratio of regional 
office grants to headquarters grants was roughly 10 to 1.  Interviews were carried out with 
representatives from three headquarters grant programs, thus ensuring that programs that 
received both large and small amounts of funding were included in my interview sample.  
Additionally, to ensure geographic diversity, the interviews included representatives of programs 
from seven of the EPA’s 10 regions.  Other criteria taken into consideration in order to ensure a 
diversity of programs were types of participants (e.g. schoolchildren, adults), number of 
participants, and subject focus. 
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The interviews with the EE program representatives were used to determine to what 
extent programs may have actually achieved—but not reported—EQ-related outcomes, and how 
the PSR framework might have helped them better describe their program outcomes.  The 
interviews were also used to explore issues such as the viability of collecting EQ-related data, 
programmatic goals in relation to EQ improvement, and barriers to reporting EQ-related 
outcomes.  A final purpose of the interviews was verification of data contained in the final 
reports.  Stake (1995) notes that researchers should make extra effort to confirm any data that is 
critical to assertions made.  In this case, the interviews were used to ensure that the programs 
selected for interview really did what they said they did in their final technical reports.  An 
interview guide is included as Appendix C.  
The 12 interviews ranged in duration from 24 to 44 minutes.  The average interview 
duration was 34 minutes.  Each of the interviews was recorded and then transcribed.  An online 
qualitative research software, Dedoose (SocioCultural Research Consultants, 2013), was used to 
analyze data for themes using constant comparative analysis (Glaser, 1965). 
Because this research involved human subject interviews, this research plan complied 
with Antioch University New England’s “Guidelines for Research With Human Participants” 
(Office of the Vice President for Academic Affairs, 2009) and was approved by the University’s 
Human Research Committee before implementation.  All correspondence with participants in 
this study also conformed to Antioch’s guidelines.   
 
D3. Stage three: Multiple-case study.  
The first stage of this study aimed to broadly investigate the EQ outcomes of a large 
number of EE programs based on an established EQ indicator framework.  The second stage 
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became more focused by examining fewer programs in greater detail through semi-structured 
interviews.  The final stage used a multiple-case design (Yin, 2009) to delve even deeper into the 
characteristics and outcomes of three of the EPA-funded programs.  Stake (2004) identifies three 
different types of case studies.  First, an intrinsic case study investigates one particular case in 
order to better understand the case itself (typically because the case itself is particularly 
interesting or unique).  Second, an instrumental case study uses one case to better understand an 
issue or theory.  Lastly, a collective case (or multiple-case, as Yin calls it) study uses the 
instrumental approach again to better understand an issue or theory, but extends it to multiple 
cases.  In this study, the aim was not to understand a case (or program) itself (an intrinsic case 
study), but rather to better understand EE program outcomes using the PSR framework by 
looking more closely at several EE program cases.   
The multiple-case study was used to answer this study’s fourth research question, in 
particular: How and why do EE programs result in pressure, state, and response EQ outcomes?  
Yin (2009) notes that case studies are particularly well suited for answering “how” and “why” 
questions.  Punch (2005) also explains that case studies are holistic and aim to “understand the 
wholeness and unity of the case” (p. 144).  Whereas the previous stages of this research focused 
on understanding the EQ outcomes reported by EE programs in the sample, the multiple-case 
study aimed to understand the full context of the three selected programs—from program 
development and execution to organization and local community dynamics—in order to 
investigate why and how they achieved EQ outcomes. 
In addition to answering the fourth research question highlighted in the previous 
paragraph, the multiple-case design was used to explore more detailed questions.  Yin (2009) 
distinguishes between various levels of research questions in a case study.  Level 4 questions, for 
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example, are the guiding questions for the overall study and are answered by not only the case 
study, but also the relevant literature and sometimes by other methods within the study.  On the 
other hand, level 2 questions are those that are asked of a particular case.  Before beginning this 
research, initial level 2 questions were outlined for the multiple-case study design.  Upon 
completing the first two research stages (evaluation synthesis and semi-structured interviews), 
this list of level 2 questions was revised to reflect findings at that stage of the research.  The final 
list of level 2 questions used to guide the multiple-case study is included as Appendix D.  
Stake (1995) recommends that when studying multiple cases, the researcher should select 
the cases that offer the greatest opportunity for learning.  He notes that striving for a balance and 
variety of characteristics among the cases is important, but is secondary to the need for 
maximizing learning.  Yin (2009) also recommends selecting cases “that will most likely 
illuminate your research questions” (p. 26).  Because one of this study’s overall aims was to 
understand how the PSR framework can be applied, if at all, to EE program outcomes, case 
selection was focused on identifying programs that reported the most explicit EQ-related 
outcomes, backed up, when possible, by quantitative or qualitative data (since multiple types of 
data can lead to a better understanding of a research problem or question (Creswell & Clark, 
2011)).  The case selection process also took into consideration Yin’s (2009) recommendation to 
select cases “that will most likely illuminate your research questions” (p. 26).  Overall, the 
criteria for case selection were: 
• The program received funding from the EPA’s Environmental Education Grants 
Program in 2008. 
• The program shared its 2008 grant application and final technical report for review. 
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• The program participated in a follow-up telephone interview to explore further its 
program outcomes and barriers to EQ improvement. 
• The program reported explicit EQ-related outcomes in one of the three PSR 
categories. 
• The program reported EQ-related outcomes backed up, preferably, by quantitative 
data.  Because the PSR framework is typically applied using quantitative data, 
preference was given to programs with quantitative outcomes data.  Where no 
programs suitable for case study had quantitative outcomes data, programs with 
qualitative data were considered for case study. 
Because more than three programs met these criteria, other program characteristics were 
considered, such as the type of participants (e.g. schoolchildren, adults, communities), region, 
and subject focus in order to select three distinctly different programs for the multiple-case 
study. 
The multiple-case design followed Yin’s (2009) three principles of data collection: 
1. Use multiple sources of evidence: Sources included relevant documents from each 
program (e.g. promotional materials, lesson plans, evaluation reports, participant accounts, 
videos, media coverage, websites and curriculum materials), interviews with program and 
organization staff, interviews with participants, and a site visit.  In examining all of the sources 
of evidence, the focus was on gaining a better understanding of the program’s goals in relation to 
EQ improvement, and to what extent the program activities may or may not have been conducive 
to these outcomes.  Yin (2009) notes that the purpose of using multiple sources of evidence in a 
case study is for triangulation, which ensures that findings and conclusions are accurate, 
convincing and corroborated. 
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2. Create a case study database: Yin (2009) recommends the construction of a formal 
database of records and data upon which the final case study report will be based.  This ensures 
that the data and evidence can be made readily available to other researchers or reviewers once 
the study is completed.  The database for this multiple-case study consisted of categorized notes, 
electronic copies (e.g. scanned PDFs) of relevant documents from the programs, digital 
recordings of interviews, and unedited answers for each case in response to the level 2 questions 
in Appendix D (these answers were then drawn on to construct the final case study reports). 
3. Maintain a chain of evidence: This principle is intended to increase the reliability of 
the information in the case study (Yin, 2009).  An explicit chain of evidence allows another 
researcher to trace the methodological steps and understand the logical flow of ideas within the 
case study, from research questions to data analysis to conclusions.  The chain of evidence, 




Clearly articulated multiple-case design 
2 
Specific sources of evidence 
2 
Notes, citations, and summaries in the case study database 
2 
Final multiple-case study report 
 
As Yin (2009) and Punch (2005) suggest, both a strategy and technique were identified 
for the multiple-case study data analysis.  The strategy for data analysis was rooted in the 
theoretical framework of this study.  Namely, each case was analyzed in relation to its pressure, 
state, or response outcomes.  The analysis attempted to explain the specific conditions, 
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circumstances, strategies, and programmatic elements that contributed to each EE program’s 
pressure, state, or response outcomes.  The main analytic technique was explanation building.  
Yin (2009) notes that the purpose of this technique is to “analyze the case study data by building 
an explanation about the case” (p. 141).  Yin also notes that explanation building is typically an 
iterative process.  The explanation is developed and refined a number of times as the explanation 
is compared against the full complement of data and evidence.  Yin also suggests that 
explanations are not known or posited before the case study begins.  It is only as data and 
evidence are collected that an explanation begins to emerge and is then revised.  Finally, possible 
rival explanations were explored in order to be sure that the explanation was the best choice, 
given the data and evidence collected. 
A report of the multiple-case study is included in this dissertation as Chapter 6.  Each of 
the cases is treated individually as a separate section within the chapter.  Each case/section 
follows a modified version (below) of the reporting format recommended by Stake (1995): 
1. Opening vignette 
2. Description of the case and context 
3. Identification of key issues 
4. Descriptive detail, documents, quotations, and triangulating data in relation to key 
issues. 
5. Discussion of the findings (included as part of Chapter 7). 
A program representative from each of the cases was asked to review his or her 
respective case report.  An electronic version of the case report to be reviewed was sent to each 
program representative by email.  Yin (2009) notes that asking a case representative to review 
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the case report is not only professional courtesy, but also ensures the accuracy of facts and 
evidence, thus increasing the construct validity of the study. 
 
E. Validity Issues 
 Maxwell (2005) defines validity as “the correctness or credibility of a description, 
conclusion, explanation, interpretation, or other sort of account” (p. 106).  He recommends 
identifying any potential threats to the validity of one’s research and then strategies for 
minimizing those threats.  The following threats to the validity of this research were identified. 
 1. Threat: Since no one has previously used PSR to categorize EE program outcomes, 
there is a risk of subjectivity when placing the outcomes into PSR categories.  Ways this threat 
was minimized: As noted earlier, the distinction between the three PSR categories is sometimes 
unclear and fluid.  The threat of subjectivity was minimized by including semi-structured 
interviews with EE program representatives and the multiple-case study.  Both of these 
approaches allowed moving beyond just the description of reported outcomes in the programs’ 
final technical reports.  The interviews and multiple-case study gathered additional information 
about the reported outcomes, thus ensuring that the categorizations were the best possible 
choices. 
Additionally, while one of this study’s research questions focused on the utility of the 
PSR framework in understanding and reporting EQ improvement outcomes and while some of 
the preliminary research demonstrated the viability of this application, an awareness of potential 
bias was maintained and this researcher remained open to the possibility that the PSR framework 
would not offer substantial utility to EE program outcome evaluation. 
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2. Threat: Final report data is misinterpreted and used to overinterpret the extent of EQ 
impacts.  Ways this threat was minimized: Follow-up interviews with a subsample of EE 
programs were carried out for respondent validation (Maxwell, 2005) purposes.  Respondent 
validation allows the researcher to gather feedback about data, interpretation, and conclusions 
from the subjects being studied. 
 3. Threat: Reported EQ outcomes are not a result of the EE program, but are attributable 
to other forces.  Ways this threat was minimized: During data analysis, outcomes being reported 
were recorded, along with the data provided to support these claims.  Outcomes without data or 
with data of questionable integrity were more heavily scrutinized.  
 4. Threat: Because data was gathered from reports to a funding body, programs may have 
overstated their results.  Ways this threat was minimized: Follow-up interviews were used to 
verify data.  Additionally, because this researcher has no affiliation with the EPA, programs were 
expected to feel less pressure to “say the right things.” 
 
F. Chapter Summary 
 This chapter has summarized the methods used to carry out this study.  The research 
employed a mixed-methods design and took place in three stages.  The first stage involved an 
evaluation synthesis of the final technical reports of the 111 EE programs that received a grant 
from the EPA’s Office of Environmental Education in 2008.  The second stage focused on semi-
structured interviews with a subsample of EE programs in order to verify their reported EQ 
outcomes and to explore issues related to collecting EQ outcomes data.  The third and final stage 
involved a multiple-case study of two EE programs to better understand how and why they were 
able to achieve EQ program outcomes. 
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 The next three chapters present the findings for each of the three stages of research.  
Chapter 4 presents the findings of the evaluation synthesis, Chapter 5 summarizes the findings of 
the semi-structured interviews, and Chapter 6 presents the multiple-case study.  Discussion of the 
findings for all three of these chapters takes place in Chapter 7. 
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Chapter 4: Evaluation Synthesis Findings 
A. Introduction 
This chapter presents the findings of the evaluation synthesis portion of this study.  As 
explained in Chapter 3, evaluation synthesis is: 
a systematic procedure for organizing findings from several disparate evaluation studies.  
It enables the evaluator to gather results from different evaluation reports, performed by 
different people at different places and at different times, and to ask several questions 
about this group of reports (United States General Accounting Office, 1992, p.6).  
The evaluation synthesis and this chapter aim to answer the first two research sub-
questions:  
• What, if any, are the claimed effects of EE programs on EQ, as reflected in the reported 
outcomes of 111 EE programs funded by the EPA in 2008?  
• In what ways, if at all, does the Pressure-State-Response environmental indicator 
framework enhance our understanding and description of EE program outcomes related 
to environmental quality improvement? 
The first part of this chapter summarizes the descriptive data of the sample.  It then 
explores the intended outcomes of the EE programs as detailed in the logic models and 
evaluation plans put forth by the EE programs in their funding applications.  The next sections 
summarize the data related to EQ outcomes included in the programs’ final reports and then use 
the PSR framework to categorize the outcomes.  The overall findings from this evaluation 
synthesis are then used to guide the selection of interview candidates for the next stage of this 
research based on the criteria outlined in Chapter 3. 
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B. Characteristics of the Programs 
This section summarizes some of the characteristics of the EE programs that received 
funding from the EPA in 2008.  The 111 grants awarded in 2008 were fairly evenly distributed 
across the EPA’s 10 regions6, with an average of 11 grants per region.  Regions 5 and 6 
distributed the greatest number of grants (13 per region), while Region 8 distributed the fewest 
grants (eight grants).  All other regions distributed either 10 or 12 grants per region. 
In total, $3,354,158 was awarded to the 111 programs.  Region 5 was awarded the largest 
share of the funding ($518,791), while Region 3 received the smallest share ($252,703).  The 
average grant across all 10 EPA regions was $30,218.  Of the 111 grants awarded, 12 were larger 
grants given by the EPA headquarters office.  The average size of the 12 headquarters grants was 
$102,064. 
By examining the final reports of the 103 programs for which copies were obtained (as 
well as the 61 funding applications), descriptive data was gathered in order to create a richer 
understanding of this study’s sample.  First, in order to understand whom the programs were 
reaching and thus the types of content that may or may not have been appropriate, the programs 
were categorized by target audience(s).  Table 4.1 displays the number of programs that 
addressed each of eight target audience types.  The majority of the programs (n=55, 53%) 
worked with children and young people.  The other main target audience for the programs was 
elementary and secondary teachers (n=34, 33%). 
  
                                                
6 The EPA has divided the United States and territories into 10 regions, based roughly on 
geographical proximity. For example, Region 1 includes the northeastern states of Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 
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Table 4.1: Programs by primary audience type(s). 
Audience Type n of programs 
Children and young people 55 
Teachers 34 
General public 12 
Other educators (e.g. university, nonformal) 7 
University or college students 5 
Businesses 3 
Families 1 
Any other audience type 5 
 
Because it was also surmised that certain EE program topics might be more likely than 
others to lead to EQ improvement outcomes (e.g. water quality programs vs. environmental 
career programs), the 103 programs were categorized based on the environmental topic(s) 
addressed.  This process did not use a published set of categories or topics, but developed the 
categorizations (codes) through review of the final reports and accompanying program 
descriptions.  New categories were added as appropriate when a program’s focus did not fit 
within the categories that had arisen at that point in the analysis.  In the end, 14 environmental 
topic categories were developed.  This information is displayed in Table 4.2.  Here the 
descriptive data is less pronounced, with the frequency of no one topic heavily outweighing the 
others.  Water quality was the most common program focus (n=22).  Other common program 
foci were general sustainability (n=16), general environmental issues and science (n=15), 




Table 4.2: Programs by environmental topic(s) addressed. 
Environmental topic n of programs 
Water quality 22 
General sustainability 16 
General environmental issues and science 15 
Ecology and ecosystems 13 
Waste and recycling 10 
Environment and human health 10 
Habitat restoration 9 
Climate change 7 
Energy 6 
Wildlife 5 
Environmental careers 4 
Agriculture or gardening 3 
Air quality 3 
Other 1 
 
Next, data about the number of participants in each program were assembled.  Only direct 
beneficiaries of program activities were included; data reported for large-scale awareness-raising 
activities such as advertising in local newspapers or on radio (which would have grossly skewed 
the data presented here) were not included.  In total, the 103 programs worked with 163,385 
participants.  The average number of participants was 1,586, while the median number of 
participants was 336. 
Finally, it was noted whether each of the 103 grants was awarded to develop a new 
program or to support an existing program (or the expansion of an existing program, for 
example, to a new locality).  Of the 103 grants awarded, 67 were for new programs and 36 were 
given to support an existing program. 
In summary, the 103 programs in this study’s sample were fairly evenly distributed 
across the 10 EPA regions, most often worked with schoolchildren and teachers, and focused on 
a range of environmental topics with water quality being the focus slightly more often than other 
topics.  The following section summarizes the programs’ intended outcomes in relation to 
   
 
68 
environmental quality improvement.  It was anticipated that the programs most likely to report 
EQ outcomes would be those that explicitly stated their intentions to achieve EQ outcomes in the 
first place.  Thus, this researcher wanted to know to what extent, if at all, EQ figured in the 
planning and design of the EE programs in my sample.  The next section analyzes the logic 
models submitted by the EE programs in the sample in order to establish the extent to which 
programs named EQ impacts within their short-, medium-, and long-term outcomes.  Later in the 
chapter, the focus of the analysis will turn to the actual reported EQ outcomes of the program 
sample. 
 
C. Intended Program Outcomes Related to EQ 
As part of the data gathering process, programs were asked to send their original funding 
applications so that the analysis could include what the programs said they were going to do 
versus what actually took place.  In the end, copies of the funding applications for 61 of the 111 
(55%) funded programs were obtained.  In some cases, the program representatives chose to send 
only the narrative portion of the funding application, leaving out financial information and 
appendices.  Of the 61 programs that shared their full or partial funding applications, 53 included 
logic models for their proposed programs.  A logic model is a visual representation of how a 
program’s inputs and activities lead to short- and longer-term outputs and outcomes (M. Zint, 
n.d.-a).  The EPA requires programs to use logic models to outline their expected short-term, 
medium-term, and long-term outcomes7.  The 53 logic models were analyzed to examine to what 
extent programs were addressing EQ in their short-, medium-, and long-term outcomes. 
                                                
7 The United States Environmental Protection Agency (2009) defines an outcome as “the result, 
effect, or consequence that will occur from carrying out the activities or outputs of the 
environmental education project that is supportive of an EPA strategic goal” (p. 5). The EPA 
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Of the 53 programs for which a logic model was included, 33 programs addressed EQ to 
some extent in their outcomes.  Typically, programs included environmental quality impacts in 
their medium- or long-term outcomes (beyond the timescale of the grant funding).  Twenty of the 
33 programs included EQ in their medium-term outcomes, and 20 of the 33 programs included 
EQ in their long-term outcomes.  For example, a watershed education program funded by Region 
1 identified the “increased health of the 28 lakes and streams” in the watershed as one of the 
project’s long-term outcomes.  Another example of a program’s inclusion of EQ in their 
medium- or long-term outcomes came from a restoration education program in Region 6.  One of 
the program’s medium-term outcomes was, “Students and teachers contribute to improvement 
and sustainability of Louisiana’s coastal environment.” 
Three programs addressed EQ impacts in their short-term outcomes, which by EPA 
definitions means these outcomes were to be achieved during the grant period.  For example, a 
watershed education program funded by Region 7 stated in its application that “the focus will be 
to design activities that will... physically improve water quality.”  One of its short-term outcomes 
called for teachers and students to “design and carry out bi-state activities to improve water 
quality” in the local watershed.  Furthermore, the project’s medium-term outcomes included 
teachers and students voluntarily participating in water quality improvement activities outside of 
the project activities.  One of the long-term outcomes was for teachers and students “to work 
toward the solution of at least one relevant water issue” in the watershed. 
                                                                                                                                                       
expects that all funded projects achieve their short-term outcomes during the project period 
(typically one to two years). Short-term outcomes include “increased learning, knowledge, skills, 
attitudes, and motivation” (p. 5). The Agency expects projects to achieve some medium-term 
outcomes during the project period. Medium-term outcomes include “decisions, actions, 
practices, and behavior that are the foundations of stewardship to protect the environment” (p. 5). 
However, the EPA expects that funded projects may not achieve their long-term outcomes until 
after the project period ends. Long-term outcomes include “enhanced civic responsibility, and 
environmental improvements” (p. 5). 
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Another example of a program that included EQ in its short-term outcomes was an 
ecology and bird education program in Region 6.  One of the program’s short-term outcomes 
was “practical implementation of environmental stewardship within local communities.”  This 
was categorized as an EQ-related outcome because the application stated that this short-term 
outcome would be evaluated based on the “number of conservation projects that have a direct 
benefit to the community.” 
 While most of the EQ outcomes were quite general in nature (e.g. “hands-on projects 
result in increased protection/pollution prevention” and “improved health of local ecosystems”), 
several programs specified the EQ improvements they were hoping to achieve, sometimes even 
using quantitative targets.  For example, an outdoor environmental education program in Region 
6 named the “return of recently displaced bird species” as a long-term outcome of the project.  
Another example came from a climate change education program in Region 10, which specified 
the following long-term outcomes: “measurable reductions in greenhouse gas emissions by 
households of 10-20%, or at least 680 tons CO2 per year for 200 households,” and “reduction in 
participating business’s greenhouse gas emissions of 5-20%.” 
 This section has summarized the data related to EQ improvement outcomes contained in 
the funding applications of EE programs funded by the EPA in 2008.  It found that of the 53 
programs that provided the logic models included with their applications, 33 programs addressed 
EQ to some extent in their outcomes.  The programs most often included EQ outcomes in their 
medium- and long-term outcomes, with just three programs including EQ in their short-term 
outcomes.  The following section presents findings related to the inclusion of environmental 
actions in program outcomes.  In the discussion of EE-EQ theories of change in Chapter 2, it was 
suggested that programs that include an action component and thus follow the second theory of 
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change (EE program à Action taken as part of the EE program à Improved EQ) may be more 
likely to have EQ outcomes data.  Therefore, the next section will examine to what extent the EE 
programs in this study’s sample included an environmental action component. 
 
D. Intended Program Outcomes Related to Environmental Action  
 While the primary concern of most of the 103 EE programs in this study’s sample was 
improving environmental knowledge and awareness, 53 of the 103 programs also included some 
sort of action component.  A theme that emerged in the analysis of logic model outcomes was 
that rather than specify improved environmental conditions as an outcome, programs more often 
identified outcomes in terms of environmental actions and efforts to improve EQ.  Table 4.3 
highlights several examples of common EQ topics addressed by EE programs and how programs 
in the sample framed their logic model outcomes as environmental actions rather than on 
improved EQ specifically.  
 
Table 4.3: Intended EQ-related outcomes as environmental actions. 
EQ issue Example short- (S), medium- (M), and long-term (L) 
outcomes framed as environmental actions 
Water quality Teachers and students will design and carry out bi-state 
activities to improve water quality.  (S) 
 
Increased stewardship leads to civic responsibility for 
pollution prevention and habitat preservation.  (L) 
 
Take action to protect local water quality.  (L) 
 
Water quality trends… will lead to action to stop 
pollution in this locale.  (L) 
Agriculture Increase in sound environmental stewardship on farms 
in teacher communities.  (L) 
Energy Teachers will use knowledge about simple ways to save 
energy to guide their own and students’ actions toward 
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energy use in the classroom.  (M) 
Climate change 25% of citizens who have participated take specific 
actions to reduce their emissions.  (M) 
 
Students will participate in activities that reduce overall 
carbon emissions in the community.  (M) 
Habitat restoration Students and teachers contribute to improvement and 
sustainability of Louisiana’s coastal environment.  (M) 
 
Additional examples include an outdoor environmental science program in Region 9 that 
identified “student actions taken to improve the environment” as one of its medium-term 
outcomes.  Similarly, a storm water education program in Region 5 said that in the medium term, 
students would “find creative solutions to environmental problems.”  This subtle distinction 
supports the proposition put forth in the literature review that EQ should be seen more as a 
process that individuals and communities contribute to, rather than a definable end goal in and of 
itself. 
A more detailed example that illustrates this theme of environmental action outcomes 
comes from a program in Region 2 that was awarded an EPA headquarters grant.  This program 
provided climate change science and issues training to more than 100 nonformal educators and 
community organizers.  The program’s ultimate goal was “to move individuals and communities 
to take stewardship-based actions to reduce their emissions.”  One of the medium-term outcomes 
specified in the logic model was “25% of citizens who have participated take specific actions to 
reduce their emissions.”  The program’s evaluation plans included follow-up surveys with 
program participants to see whether they took any intended actions and if so how often.  While 
the program’s long-term goal was to reduce greenhouse gas emissions, the funding application 
and logic model repeatedly framed this goal in terms of environmental actions rather than a 
specific reduction target. 
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 This section presented data to illustrate the finding that programs often discussed EQ 
improvement in terms of environmental actions taken by program participants either during or 
after an EE program.  The relationship between this finding and the Pressure-State-Response 
framework will be discussed further in Chapter 7.  The next section examines how programs in 
this study’s sample planned, if at all, to evaluate EQ-related outcomes as stated in their funding 
applications. 
 
E. Program Plans for Evaluating EQ Outcomes 
The analysis of the funding applications also included reviewing the proposed evaluation 
plans for each program, regardless of whether they had specified EQ-related outcomes in their 
logic models.  Of the 61 program applications reviewed, 23 (38%) included a provision or plan 
for evaluating EQ-related impacts, despite the EPA’s requirement for programs to “result in 
improved environmental results over time” (United States Environmental Protection Agency, 
2008a).  The analysis then focused on whether these 23 programs actually implemented their 
planned evaluation activities to assess EQ outcomes. 
Six of the 23 programs included EQ impacts in both their evaluation plan and their final 
report.  For example, an aquatic debris education program in Region 2 stated in its funding 
application that “a significant decrease in the accumulation of aquatic debris on the coast and in 
freshwater lakes, as determined with the recovery and recycling component… will serve as an 
indicator of the effectiveness of the education and outreach component on the reduction of 
aquatic debris.”  Then, in the final report submitted at the end of the grant period, the program 
highlighted a “significant reduction on [sic] the amount of aquatic debris on the coast and lakes” 
as one of its outcomes.  This was then supported with evidence including 1300 pounds of 
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monofilament fishing line recovered in recycling containers during the project period, and 28 
beach and lake cleanups that removed 15,000 pounds of aquatic waste from shorelines. 
 Another example of a program that carried out its planned evaluation of EQ-related 
outcomes came from Region 6.  In its funding application, the program (focused on ecology and 
birds) indicated that it would evaluate the “practical implementation of environmental 
stewardship within local communities” based on the “number of conservation projects that have 
a direct benefit to the community.”  Four “conservation projects” were highlighted in the final 
report: removal of trash from school grounds and local habitats; removal of non-native plants; 
the construction of a wildlife pond on school grounds and the planting of native plants to provide 
food and shelter for wildlife; and “heightened” waste minimization and recycling.  Additionally, 
this program included a section in its final report titled “environmental outcomes.”  The EQ-
related outcomes reported by this project were, in some senses, small scale.  However, they 
reflect the fact that the program’s format required the conservation projects to be implemented in 
one day. 
Three of the 23 programs that had planned to evaluate EQ-related outcomes 
acknowledged in their final reports that despite their intentions, either they were not able to 
gather enough data to evaluate EQ impacts as intended or their data were inconclusive.  For 
example, the funding application for a climate change education program in Region 10 included 
in its outcomes reductions in greenhouse gas emissions of 5-20% for participating businesses and 
10-20% for individual participants.  The application said these outcomes would be evaluated by 
using a carbon calculator based on data gained through pre- and post-program surveys.  The 
program also planned longer-term evaluation of these outcomes by monitoring energy 
consumption data for those individual participants who signed a release form to enable utility 
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companies to share this information.  However, at the deadline for submitting the final report to 
the EPA, the program said they did not have sufficient data to evaluate this outcome.  Further 
evaluation was to take place in 2010 after the report was submitted. 
The second program that had insufficient data at the close of the funding period was a 
climate change education program in Region 1.  While not part of the formal evaluation plan, 
one of the program’s goals was to reduce greenhouse gas emissions in the region by at least 10% 
over three years.  At the close of the grant period, the program stated that they did not have 
sufficient data to support the reduction target, though they indicated they were “on track” to meet 
this goal. 
The third program that acknowledged not being able to carry out proposed EQ-related 
evaluation plans was the climate change training program in Region 2 discussed in the previous 
section.  The program’s evaluation plans included follow-up surveys with program participants 
to see whether they took any intended emissions reduction actions and if so how often.  
However, the final report said the program staff were not able to gather enough data to evaluate 
these outcomes, citing “difficulty tracking those behaviors after program participation.”  Since 
this EE program received one of the largest overall grants (and therefore, presumably, would 
have had one of the largest budgets for program evaluation), this finding raises questions about 
the viability of EE-EQ evaluation for programs with much more limited budgets and resources.  
This question will be returned to in the discussion chapter. 
Of the 23 programs that included EQ-related provisions in their evaluation plans, 14 did 
not subsequently address EQ outcomes in their final reports at the end of the grant.  For example, 
a community-based EE and seed grant program in Region 5 identified the following outcome in 
its proposal: “Over 90% of seed grant formative and final reports indicate increased 
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environmental stewardship and/or pollution prevention, increased positive community 
sustainability indicators, and increased application of sustainability best practices in formal and 
nonformal settings.”  However, the only reference to this outcome in the final report was that one 
of the seed grants achieved a “reduced community ecological footprint,” but with no further 
details or evidence to support this claim.  Thus, the reports of the 16 seed grants that were given 
out as part of the project were examined, but only one had an EQ-related outcome (the 
construction of a rain garden).  The project proposal said that all seed grants would need to 
demonstrate improvements in sustainability indicators, but none provided any evidence in the 
documentation reviewed to suggest they actually did so. 
A second example of a program that planned to evaluate EQ outcomes but did not 
subsequently report doing so in its final report was an energy education program in Region 4.  
The funding proposal indicated that the outcome of a 25% reduction in energy use amongst 
participants would be evaluated by tracking energy consumption levels before and after the 
program using an online counter.  This specific measurement was not included in the final report.  
The final report did include other quantitative data providing evidence of total reductions in 
emissions in terms of pounds of carbon dioxide and coal, but it was unclear whether the program 
had met the 25% reduction target per participant.  
A final example of a program that intended to evaluate EQ outcomes but did not report 
doing so came from Region 5.  The evaluation plans laid out by this storm water runoff 
education program for schools stated that a rainwater garden database would be developed to 
track the amount of water captured and treated annually.  The database was to be used to “assess 
the broader impact [of the program] on the watershed.”  While the report did highlight the 
successful construction of four rain gardens to help mitigate storm water runoff (which is an EQ 
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improvement outcome in and of itself), no information regarding the database was included in 
the final report.  It is possible that the database was created, but this information was not 
reported.  Without further investigation, we cannot know for certain why the database was left 
out of the final report.  However, one possibility is that the database was completed, but not until 
after the submission of the final report. 
This section presented findings related to program plans for evaluating EQ outcomes.  Of 
the 61 program applications reviewed, 23 (38%) included a provision or plan for evaluating EQ-
related impacts.  However, only six of these 23 programs (26%) actually included the results of 
planned EQ evaluation activities in their final reports, while a further three of these 23 programs 
(13%) acknowledged in their final reports that they had been unable to carry out their EQ 
evaluation plans due to circumstances such as poor quality of or insufficient data.  Based on the 
lack of information in the final reports of the remaining 14 programs, it is not known whether 
these programs carried out their planned EQ evaluation activities and why they did not include 
this information in their final reports.  
The following section summarizes findings related to the actual outcomes that the 
programs reported to the EPA, whether or not the programs characterized this information as 
EQ-related, and whether or not they intended to evaluate for EQ outcomes. 
 
F. Reported EQ Outcomes of EE Programs 
Environmental quality and related outcomes were not the focus of any of the 103 final 
reports reviewed as part of the evaluation synthesis.  The reports typically gave minimal (if any) 
attention to EQ impacts.  As noted earlier, only three of the programs’ logic models addressed 
EQ in their short-term outcomes (which means the outcomes would have been expected to be 
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achieved during the timeframe of the grant funding).  Additionally, only three of the 103 final 
reports included a separate section focusing on “environmental” or “pollution prevention” 
outcomes.  The analysis of the 103 reports, however, found that 42 of the programs (41%) 
reported one or more outcomes or program-related actions that could be considered an EQ 
improvement outcome based on the Pressure-State-Response framework.  It is important to note 
that most of the outcomes identified as EQ-related were categorized by this researcher, and not 
necessarily by the program itself.  Additionally, the categorizations are not an endorsement of the 
quality or reliability of the data included in the final reports.  Table 4.4 presents a summary of 
the EQ outcomes achieved by these 42 programs.  
 
Table 4.4: Environmental quality outcomes reported. 





















Reduction in CO2 and other emissions 3 X   
Consumption of electricity in kW hours 3 X   
Total CO2 emissions in tons 1 X   
Consumption of gasoline in gallons 1 X   
Consumption of water in gallons 1 X   
Consumption of home fuel in CCF 1 X   
Consumption of plastic per participant in grams 1 X   
Recycling (in pounds of CO2 saved) 1 X   
Decrease in amount of chemicals improperly disposed 1 X   
Improved indoor air quality 2  X  
Reduction of aquatic debris on shores and lakes 1  X  
Beach, schoolyard or river cleanup by amount of trash collected 9   X 
Removal of invasive plants 5   X 
Implementation of composting program 4   X 
Bulb and tree planting by number planted 4   X 
Implementation of recycling program 3   X 
Installation of alternative energy production facilities (kW hours saved) 3   X 
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Installation of more efficient or removal of unnecessary lighting 3   X 
Implementation of measures to control soil erosion 3   X 
Installation of native plants garden 3   X 
Adoption of environmental friendly cleaning products 3   X 
Landscape restoration by number of trees planted 2   X 
Compost (grams generated weekly) 2   X 
Recycling (in pounds collected) 2   X 
Construction of rain gardens 2   X 
Implementation of landscape restoration program 2   X 
Native species planting (non-garden) 2   X 
Increase in household recycling rates 1   X 
Stream bank restoration and stabilization 1   X 
Certification of vernal pool 1   X 
Development and adoption of land management plan 1   X 
Installation of schoolyard garden (non-native) 1   X 
Trees receiving transplant of healthy fungus 1   X 
Number of plants installed to improve indoor air quality 1   X 
Repair of malfunctioning furnace (to improve indoor air quality) 1   X 
Installation of rainwater harvesting system 1   X 
Implementation of heating system efficiency measures 1   X 
Installation of energy control device on appliance 1   X 
Installation of motion-sensor light switches 1   X 
Installation of low-flow appliances 1   X 
Reduction in potential exposure to harmful chemicals 1   X 
Adoption of waste-free lunch or other ‘green’ facilities policy 1   X 
Formation of ‘green team’ 1   X 
Adoption of water conservation initiative 1   X 
Installation of pet waste disposal stations 1   X 
Extension of municipal sewer system 1   X 
Removal of indoor mold and mildew 1   X 
Decreased use of pesticides in home environment 1   X 
Elimination of lead poisoning hazard 1   X 
Took action to address contaminants (e.g. asbestos, VOCs, radon) 1   X 
 
Some of the program reports highlighted fairly large-scale EQ-related outcomes (relative 
to the other outcomes reported by the EE program sample) with supporting evidence.  For 
example, EPA Region 4 awarded a grant to an existing energy education program to enable the 
development of a new peer education component.  During the grant period, the program trained 
30 local university students who then delivered multiple-visit EE workshops (typically two to 
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four one-hour sessions) to more than 2,400 4th-12th graders in 25 schools.  The EE workshops 
emphasized actions to reduce energy consumption (e.g. energy audits and actions based on 
findings) and monitored results using an online “kilowatt counter.”  Participants then received 
monthly, automated emails to update them on their energy savings and corresponding pollution 
reductions.  The program’s goal was to reduce the participants’ energy use by 25%.  By the end 
of the grant period, the EE program reported savings of nearly 160,000 kW hours of electricity 
by participating students.  The report stated that this resulted in reduced emissions of carbon 
dioxide (222,523 pounds saved), sulfur dioxide (1,272 pounds saved), and nitrogen oxide (636 
pounds saved). 
A second example of a program that reported large-scale EQ outcomes was an aquatic 
debris education program in Region 2.  The program trained university students to run three-
hour-long EE and awareness programs for more than 5,000 K-12 students and more than 1,000 
members of the general public.  The overall program also included an informational website; 
public service announcements in local media; cleanup days at local beaches; and implementation 
of a monofilament (fishing line) recycling program at marinas.  The program’s grant proposal 
indicated that the effectiveness of the program activities would be evaluated based on whether 
there was “a significant decrease in the accumulation of aquatic debris on the coast and in 
freshwater lakes” and based on the success of the recycling program.  By the end of the grant 
program, the recycling program had collected 1,300 pounds of fishing line for reuse.  
Additionally, 15,000 pounds of aquatic debris were removed from shorelines.  The final report 
also stated that the program had led to a “significant reduction on [sic] the amount of aquatic 
debris on the coast and lakes,” though no specific evidence was given to support this claim other 
than the quantities collected during the beach and lake cleanup activities. 
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While these two examples highlight fairly large-scale achievements supported by 
quantitative data, most of the reported EQ outcomes were typically small-scale actions with little 
or no quantitative data.  For example, an EE program in Region 7 used art activities to connect 
sixth-graders to nature through outdoor experiences in local parks and the schoolyard.  The 
environmental topics studied included water quality, waste reduction, and habitat restoration.  
One of the program’s activities was the removal of invasive honeysuckle and willow from a local 
conservation area.  However, the final report gave no indication of how many invasive plants 
were removed or the size of the area where the invasive removal activities took place.  (It is 
important to note that the program’s intended outcomes were not focused on EQ improvement, 
and the program’s original proposal did not include any plans to evaluate EQ-related outcomes.) 
Therefore, while the removal of invasive species likely had environmental benefits, it was 
difficult to determine based on the data provided whether the removal activities were simply a 
small activity designed to demonstrate management techniques or whether the activities were 
part of a coordinated biodiversity management plan. 
Other examples of smaller-scale EQ improvement outcomes included in the final reports 
are: 
• A program for high school students in Region 1 resulted in the planting of nearly 
200 street trees to improve the urban tree canopy.  
• A school in Region 7 switched to environmentally friendly cleaning products. 
• A program for fifth-graders in Region 6 led to a decrease in the amount of non-
recyclable waste created.  
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• Investigations as part of an EE program for eighth-grade students in Region 5 
resulted in the installation of an energy-saving device on the school’s vending 
machine. 
This section summarized the evaluation synthesis findings that describe the overall types 
and characteristics of EQ outcomes reported by the EE programs in my sample.  The following 
section describes the reported EQ outcomes categorized by the Pressure-State-Response 
framework. 
 
G. Categorizing Program Outcomes Using the PSR Framework 
Thus far, rationale for classifying certain outcomes as EQ improvements has not been 
explained.  For instance, in the example highlighted in the previous section, some readers might 
take issue with the categorization of the installation of an energy saving device on a vending 
machine as an EQ improvement rather than simply a pro-environmental action.  This section 
uses the PSR framework to support these categorizations.  The focus is on the second research 
question: In what ways does the Pressure-State-Response environmental indicator framework 
enhance our understanding and description of EE program outcomes related to environmental 
quality improvement?  The aim is to apply the PSR framework to an analysis of the outcomes 
reported by the EE programs funded by the EPA in 2008.  As in the previous section, the 
categorization of program outcomes within the PSR framework is not an endorsement of the 
quality or reliability of the data included in the final reports, but simply an attempt to assess the 
utility of the PSR framework as a tool for understanding and discussing the EE-EQ relationship. 
Table 4 uses the PSR framework to categorize the 91 different EQ outcomes reported by 
42 of the EPA-funded programs.  While outcomes were reported that could be categorized in 
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each of the three PSR categories, 75 of the reported EQ outcomes fell within the “response” 
category.  This represents 82% of all the reported EQ outcomes.  The following three subsections 
highlight examples of program outcomes categorized in each of the three PSR categories.  Each 
categorization is supported with examples from the research and policy literature. 
 
G1. “Pressure” outcomes. 
 As discussed previously, “pressure” indicators answer the question, “Why are changes 
happening to the environment?”  They are typically measures of the human activities that create 
environmental stresses or problems.  Jesinghaus (n.d.) describes pressures as “harmful human 
activities” (p. 1).  Sample pressure indicators include carbon dioxide emissions, levels of 
resource extraction, and the amount of waste produced. 
The analysis of final reports submitted to the EPA found that five of the 103 programs 
(5%) reported outcomes that could be placed in the pressure category.  Thirteen of the 91 total 
reported outcomes (14%) were categorized as pressure outcomes.  In order to better understand 
these programs and outcomes in more detail, two programs that were able to back up their 
outcome claims with quantitative data will be discussed in greater detail here.  The first example 
comes from a program funded by EPA Region 6.  The funding was used to train more than 200 
sixth- to eighth-grade teachers in three states to use a “consumer conservation education 
curriculum” in their classrooms.  The funding application specified two program goals.  First, the 
program aimed to promote pro-environmental behaviors amongst students and help them reduce 
their environmental impacts.  Second, the program aimed to provide teachers with a curriculum 
that met state standards and promoted critical thinking skills.  The curriculum included six 
separate lessons with titles such as “Consumer and the Environment,” “Connecting Money, Your 
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Time and the Environment,” and “Taking Action.”  All activities were correlated with state 
curriculum standards and used to support learning outcomes in math, science, English, home 
economics, and health. 
After each full-day teacher workshop (the report did not specify how long after), program 
staff followed up with participating teachers by telephone in order to track how they were using 
the curriculum, any environmental projects that were implemented as part of the curriculum, and 
any associated environmental benefits.  The environmental outcomes listed in the final report 
were calculated using “standard factors and data (for example the pounds of CO2 in a gallon of 
gas, or the average cost of electricity [in the state]).”  
Overall, the program reported the following EQ outcomes that would fall under the 
pressure category within the PSR framework:  
• Average carbon dioxide reductions of 20.5 tons per person; 
• 2,118 gallons of gasoline conserved; 
• 553.8 tons of carbon dioxide emissions eliminated; 
• 688,351 kW hours of electricity conserved; 
• 484 CCF (units of 100 cubic feet) of home fuel conserved; 
• 197,976 gallons of water conserved. 
Classroom activities that led to these reported outcomes included a waste reduction 
challenge in a Chicago school and an energy conservation drive led by students at a school in 
Oklahoma.  It was unclear in the report how many of these calculations were based on activities 
by students and how many were based on changes in the teachers’ behaviors. 
In the PSR framework, the outcomes listed above would be considered pressure 
indicators because they are quantified reductions in stressors on the environment that are the 
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result of human activities.  Support for including reductions in carbon dioxide emissions within 
the pressure category comes from the Organisation [sic] for Economic Cooperation and 
Development (OECD), the developer of the PSR framework.  The OECD includes carbon 
dioxide emissions reductions as one of its “key environmental indicators” (categorized by 
pressures, states, and responses) (OECD Environment Directorate, 2008).  Water conservation 
(in gallons) and fuel consumption are also part of the OECD’s core set.  Additionally, the OECD 
has classified emissions from energy use as a pressure indicator in its indicators of household 
consumption activities (Organisation for Economic Co-operation and Development, 1999b).  
Support for classification of reductions in energy consumption as a pressure indicator comes 
from the Association of Southeast Asian Nations integrated framework for environmental 
indicators, which features 21 key environmental indicators for state of the environment reporting 
(Nguyen, 2004), as well as the OECD (Organisation for Economic Cooperation and 
Development, 1999b). 
A second example of a program outcome included as a pressure indicator came from a 
sustainability education program for schools in EPA Region 4.  In this program, 43 schools 
competed to save energy and reduce waste.  Teachers, students, administrators, and maintenance 
staff worked together to enact whole-school energy and waste reduction plans.  One of the 
program’s goals was to “reduce the carbon footprint of schools.”  Students researched EQ-related 
problems at their school, and then identified and implemented appropriate solutions.  In order to 
evaluate EQ-related outcomes, the program monitored electricity usage and waste and recycling 
rates.  Reductions in electricity consumption and the amount of paper recycled were then 
converted into carbon dioxide emissions reductions and mitigation. 
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In its final report to the EPA, the program reported that the 43 participating schools had 
reduced their energy costs by $414,000 (roughly 9.8 million kW hours of electricity) during the 
grant period (roughly one school year).  The winning school reduced its electricity consumption 
by 42%.  Collectively, the schools recycled more than 375,000 pounds of paper, plastic, and 
aluminum, which the program said resulted in the mitigation of 14 million pounds of carbon 
dioxide. 
These outcomes were classified in the pressure category because reducing energy 
consumption and carbon emissions resulted in fewer stressors on the environment.  As noted in 
the previous example, reductions in energy consumption and emissions are classified as 
pressures according to the OECD (OECD Environment Directorate, 2008; Organisation for 
Economic Co-operation and Development, 1999b) and ASEAN (Nguyen, 2004) indicator sets.  
However, quantified amounts of recycling (by volume) are typically classified as response 
indicators (Linster, 2003; Organisation for Economic Co-operation and Development, 1999b).  
This is an example of how categorizing indicators within PSR framework is not always clear-cut 
and can be open to interpretation (Garcia & Staples, 2000; Reyntjens & Brown, 2005). 
 
G2. “State” outcomes. 
 Three of the 103 final reports (3%) included outcomes that would be placed in the “state” 
indicator category, and three of the 91 total outcomes (3%) were categorized as state outcomes.  
State indicators answer the question, “What is happening to the environment?” They are 
typically the physical or chemical measures most commonly associated with environmental 
quality.  Examples include water quality measures, biodiversity levels, and noise levels.  Because 
they are measures of physical environmental conditions rather than measures of the results of 
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human actions (e.g. pressure and response indicators), these are perhaps the most difficult 
outcomes for EE programs to achieve.  For example, water quality measures such as dissolved 
oxygen or pH value may take years or decades to improve because these conditions are usually 
influenced by multiple forces and factors (e.g. a variety of unrelated point and non-point source 
pollution sources).  Two examples of programs that reported changes in state indicators are 
highlighted in the following section. 
 The first example is an environmental health education program funded by EPA Region 
6.  Program facilitators held seven environmental education workshops for community health 
workers along the Texas-Mexico border.  The workshops (conducted in both English and 
Spanish) were focused on indoor air quality, lead, and integrated pest management.  A total of 
237 health workers participated in the workshops.  Then, three to six months after the training, a 
follow-up survey was administered in order to assess the workshops’ impacts.  The community 
health workers reported 18 cases of improved indoor air quality (a state indicator) as a result of 
the workshops, along with a number of response outcomes.  The final report included no data to 
support this claim of 18 cases of improved indoor air quality, but my analysis at this stage of the 
research was to consider all outcomes as reported by the EE programs.  Support for the 
classification of improved indoor air quality as a state outcome comes from the World Health 
Organization, which considers improved indoor air pollution levels as a state indicator (Linster, 
2003).  As stated before, while the final report does not specify specific indoor air pollutants that 
were removed or lessened, one could assume that these improvements would be a precondition 
for reporting improved indoor air quality by the EE program. 
 The second example of a state outcome came from the marine debris education program 
discussed earlier in this chapter in Section F.  The program’s final report stated that one of the 
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outcomes was a “significant reduction on [sic] the amount of aquatic debris on the coast and 
lakes.”  This outcome was included in the state category based on indicators developed by the 
Australian State of Victoria, which recognizes as a state indicator the “aesthetic quality” (Ward 
& Pyle, 1997, p. 58) of water bodies as measured by the presence of debris or litter.  Similarly, 
the state of Queensland, Australia, classifies the amount of trash collected as part of a cleanup 
action as a state indicator (Sampson & Lukacs, n.d.).  In this example, the EE program’s final 
report cited amounts of debris that were collected through a series of beach cleanup activities.  
However, the New Zealand Ministry of the Environment (Robb & Ward, 1998) includes the 
amounts of marine debris on beaches as a pressure indicator, while a regional government 
authority in New South Wales, Australia (Tamworth Regional Council, 2011), and the Cockburn 
Sound Management Council (Australia) (D. A. Lord & Associates, 2001) include beach cleanups 
as a response indicator.  This demonstrates once again how indicator categorization within the 
PSR framework is not always a clear-cut process and makes a definitive categorization in this 
instance impossible.  Confusing the matter further, in addition to the amount of debris collected 
through beach cleanup activities, the program justified the debris reduction claim by citing the 
amount of fishing line collected through a recycling program.  The recycling data would be 
classified as a response indicator.  Thus, while the initial categorization as a state indicator is 
supported by examples from the research and policy literature, the categorization can only be 
made with the limitations highlighted here. 
 
G3. “Response” outcomes. 
 Program reports of outcomes categorized as “response” indicators were by far the most 
common.  Forty of the 103 final technical reports (39%) included outcomes that could be 
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considered response indicators.  Overall, these 40 programs reported 75 instances of 39 different 
types of response indicators.  These 75 reported outcomes represent 82% of the 91 total EQ 
outcomes reported.  Response indicators answer the question, “What are we doing about it?” 
They are measures of the ways that individuals and groups compensate, ameliorate, respond or 
adapt to environmental changes.  The four most commonly reported response outcomes reported 
by the program sample were: 
• beach, schoolyard or river cleanups, as measured by the amount of trash collected 
(9 programs); 
• removal of invasive plant species (5 programs); 
• implementation of a composting program (4 programs); 
• bulb and tree planting (4 programs). 
The two most frequently reported response outcomes highlighted here (beach/schoolyard/river 
cleanups and invasive species removal) were typically the results of one-off activities included 
within EE programs, rather than longer-term investigations and/or actions by a recurring group 
of participants.  However, Table 4 also includes examples of response outcomes with more 
complexity and greater likelihood for lasting EQ change and improvement.  In order to better 
understand these response outcomes and the programs that reported them, three examples are 
presented in more detail here. 
 The first example of a program that reported response outcomes was a teacher-training 
program funded by EPA Region 1.  The training program included a weeklong summer 
workshop for teachers focusing on environmental science and civic engagement, with a 
particular emphasis on using community-based environmental initiatives in the classroom.  
Twenty teachers were trained through the program.  A teacher’s resource kit was also developed.  
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After the training workshop, program staff provided ongoing support to the participating teachers 
throughout the school year.  
This program received an EPA headquarters grant of just over $100,000.  The size of the 
award enabled the program to carry out a detailed evaluation both during and at the end of the 
grant period.  The final evaluation report included examples of community stewardship 
initiatives that were developed by the students of the participating teachers.  One of these 
initiatives in particular would be classified as a response outcome.  In this example, a teacher 
engaged her students in a study of vernal pools.  At the end of the project, the students applied to 
their town’s selectmen to have the pool certified.  The application was successful, and thus the 
pool was certified and regulatory protections were put in place to safeguard it.  This successful 
action to legally protect a vulnerable ecological site is an example of a response outcome.  This 
is supported by the OECD’s core set of indicators (OECD Environment Directorate, 2008), 
which cite “regulatory instruments” (p. 17) and the quantification of “protected areas” (p. 30) as 
response indicators.  Similarly, the Convention on Biological Diversity cites the “coverage of 
protected areas” (Parliamentary Office of Science and Technology, 2008, p. 2) as a response 
indicator to measure trends related to biological diversity. 
Overall, the program’s final report noted that as a result of the training program, 
“teachers were committed to and prepared for incorporating environmental action into their 
classroom activities.”  Most of the examples cited were citizen science-type activities.  However, 
the report also highlighted example activities that contained a strong civic education or advocacy 
component in which students lobbied relevant governing bodies to promote a certain policy or 
course of action (which if enacted could be considered as response indicators).  It is possible that 
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follow-up evaluation work with some of the participating teachers would find evidence of 
additional PSR outcomes. 
 A second example of a program that reported a response outcome came from EPA 
Region 6.  More than 300 students and teachers from eight schools took part in a wetland 
restoration project in which they studied coastal wetlands, grew plants in purpose-built ponds at 
their school, and then transplanted the plants to five real-world restoration sites, including 
National Wildlife Refuges.  During the grant period, participants planted more than 110 bald 
cypress trees at the restoration sites.  Other plants, including Spartina alterniflora and Panicum 
amarum, were grown and transplanted as well, but the final report did not include specific 
figures (the EPA does not specify which data must be reported).  One of the unique features of 
this program compared with many of the program reports was that the program staff attempted to 
do follow-up monitoring of the restoration projects.  For example, at one site, an 80% survival 
rate for the bald cypress trees was recorded after the first summer. 
 This EE program’s restoration outcome was classified as a response indicator because it 
is an activity undertaken in order to improve degraded environmental conditions.  Restoration 
efforts are typically classified as a response indicator because the work is being carried out in 
response to an adverse environmental state.  In the OECD’s core set of indicators (OECD 
Environment Directorate, 2008), for example, response indicators for forest resources include 
measures of forest areas regenerated.  While there is no specific mention within the OECD 
indicators of wetland ecosystems, the forest restoration example suggests that measures of 
wetland restoration would also be classified as a response indicator.  One may argue that 
restoring habitat by planting wetland species is actually an improvement in environmental 
conditions and thus a state outcome.  Indeed, some indicator sets have classified measures of 
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wetland restoration as a state indicator.  For example, the State of the Lakes Ecosystem 
Conference (Bertram, Forst, & Horvatin, 2005), a project to create an environmental indicator set 
for the Great Lakes, classifies “gain in restored wetland area” as a state indicator.  In the case of 
this EE program, however, this study argues that the response categorization is most appropriate.  
While we know that wetland species were planted in an effort to improve environmental 
conditions at the restoration site, the report does not specifically state whether this one aspect 
was enough to consider the wetlands “restored” or whether further coordinated efforts were 
required to bring the ecosystem back to health. 
 A third example of a program that reported a response outcome took place in EPA 
Region 1.  In this program, high school students received training in environmental monitoring 
technologies and GPS/GIS; monitored water quality, soil quality, and invasive species at local 
sites; and then shared their data with local agencies and community partners.  In the final report 
submitted to the EPA, the teacher who received the grant included two outcomes that would be 
classified as response outcomes. 
First, the participating students helped identify a local stream water quality issue due to 
erosion and run-off problems caused by an adjacent roadway.  The students (in collaboration 
with local utilities and the state department of transportation) then designed and implemented 
control measures such as plunge pools to slow road run-off and retain particulates; erosion 
control blankets; and planting of native grasses to stabilize soil.  Since the site was near the 
school, students continued to monitor water quality after the control measures were put in place.  
According to the program’s final report, in the first five months the plunge pool prevented one 
yard of sand, gravel, and other debris from entering the adjacent stream (which also feeds into a 
local reservoir).  The run-off and erosion control measures were classified as response outcomes 
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because they were the result of student efforts to identify an environmental quality issue and then 
take action to resolve it.  This embodies the very definition of a response indicator.  For example, 
in its guide to the development of indicators for estuaries, the EPA states that response indicators 
“relate how society is responding to environmental changes and concerns by protecting and 
restoring the environment and preventing environmental damage” (United States Environmental 
Protection Agency, 2008, p. 30).  However, the program’s final report also stated that the 
“activities will improve water quality in the adjacent stream.”  If ongoing monitoring finds an 
improvement in local water quality as result, then this could be classified as a state outcome.  
This program’s second reported outcome that would be placed in the response category 
resulted from the students’ efforts to identify invasive plant species at local sites.  The students 
reported their invasive species data to the local conservation commission, which subsequently 
included control measures in its management plans.  The students also planned to remove 
invasive plant species at the site, but this had not been completed at the time of the final report 
writing.  Taking action to remove and control the spread of invasive species is classified as a 
response indicator because it is a management action that aims to improve conditions for 
biodiversity.  For example, the Bay Institute of San Francisco (Pawley, 2000) cites data related to 
“invasive exotic prevention, control, and eradication” (p. 9) as an example of a response 
indicator. 
This section summarized data that provided evidence for EE program outcomes in each 
of the three PSR categories.  Five of the 103 programs (5%) in my sample reported outcomes 
that could be placed in the pressure category, and three of the 103 programs (3%) reported 
outcomes in the state category.  The majority of the reported EQ-outcomes, however, fell within 
the response category, with 40 programs (39%) reporting response outcomes.  Of the 91 total 
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outcomes reported by the EE programs in this study’s sample, 75 (82%) were response 
outcomes, 13 (14%) were pressure outcomes and three (3%) were state outcomes. 
The next section presents findings related to programs that may have had, but not 
reported, EQ outcomes data.  It is possible that some of the programs may have achieved EQ-
related outcomes but not reported these to the EPA because it was not part of their stated 
evaluation plan or because reporting on and discussion of EQ outcomes is not commonplace 
within the EE field.  These findings are included in the next section in order to investigate to 
what extent EE programs may be achieving but not reporting EQ impacts, and the possible 
reasons for not doing so. 
 
H. Programs That May Have Been Able to Evaluate for EQ Outcomes 
As part of the analysis of the final reports, consideration was given to each program’s 
focus and activities, and whether or not these would suggest any EQ-related outcomes.  The 
analysis suggests that some of the programs that did not report pressure, state, or response 
outcomes may actually have had relevant outcomes or data.  In some cases, this may have been 
because the funding was awarded to an existing or ongoing program to expand or develop new 
components.  While the program itself may have been related to EQ issues or even EQ 
improvement, the grant awarded may have been targeted at other purposes.  For example, the 
purpose of a grant awarded to a schoolyard restoration program in EPA Region 5 was focused on 
national expansion of the existing program.  While the funding proposal noted some of the 
ecological benefits of schoolyard restoration programs (e.g. mitigating pollution and improving 
ecological functions), the program did not include any EQ-related outcomes in its evaluation 
plan.  The funding was awarded to broaden the reach of a successful program, and this was to be 
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evaluated based on training numbers and other non-EQ criteria.  Thus, the program’s final report 
did not include any information about EQ outcomes, though it is possible (and even likely) that 
the program did collect this type of information (e.g. number of schoolyard acres restored, 
number of plantings). 
A second reason the programs may not have reported EQ outcomes despite an EQ focus 
was time.  For example, an EE program in EPA Region 9 was targeted at the general public and 
focused on the impact of human activities on coral reefs.  The program also included biweekly 
water sampling and water quality monitoring by volunteers in three offshore locations.  Previous 
implementations of the program found that this program led to a 93% reduction in trampling 
damage to coral reefs.  The 2008 EPA grant was awarded in order to replicate the program in 
other coastal areas.  While the program staff stated in their funding application that their ultimate 
goal was to improve EQ, they also noted that measuring these kinds of changes in a one-year 
project timeline was not feasible.  Their main goal in the project’s one-year funding period was 
simply to get the project up and running.  Thus, it is possible that the program did collect EQ-
related outcomes data, but only several years after the grant period ended. 
Finally, the final reports for some programs suggested no clear reasons for excluding EQ 
outcomes data when it may have been possible to do so.  For example, an EE program in EPA 
Region 9 offered teacher-training workshops focusing on school gardening and composting.  The 
final report did include some quantitative data, including the number of worm composting bins 
purchased.  However, the report included no data regarding increases in composting rates, 
cumulative amounts composted, or the volume of food waste removed from the waste stream.  
While the program’s medium-term outcomes included a reduction in solid waste levels at 
participating schools, the funding application and final report were more concerned with teacher 
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knowledge and skills gains.  As part of the training program, teachers could have been asked to 
track composting rates and amounts at their schools.  This could have been a simple exercise for 
participating students to complete and could have been used to support math learning goals.  In 
short, similar to other examples discussed in this section, the EQ outcomes data were likely 
there, but the program chose to prioritize other outcomes for measuring and reporting. 
 
I. Chapter Summary 
This chapter has presented the findings of the evaluation synthesis portion of this study. 
Analysis of the 103 final reports of EE programs funded by the EPA in 2008 found that the 
reports typically gave minimal (if any) attention to EQ impacts.  However, by categorizing 
reported outcomes according to the Pressure-State-Response framework, the analysis found that 
42 of the programs reported one or more outcomes or program-related actions that could be 
considered an EQ improvement indicator based on the PSR framework.  The vast majority of 
these outcomes were considered to be response indicators.  Thirty-nine of the 50 reported 
outcome types were classified as response indicators, nine as pressure indicators, and two as state 
indicators.  While a small number of program outcomes were fairly large-scale achievements 
supported by quantitative data, most of the reported EQ outcomes were small-scale actions with 
little or no quantitative data. 
The following chapter presents the findings from the semi-structured interviews 
conducted with representatives of 12 of the 111 EE programs funded by the EPA in 2008.  The 
interviews were designed to better understand the challenges and opportunities facing EE 
programs in relation to EQ improvement outcomes, and the extent to which a framework such as 
PSR might have utility for EE practitioners in evaluating EQ-related outcomes. 
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Chapter 5: Semi-structured Interview Findings 
A. Introduction 
 The overall purpose of this study was to investigate the possible ways in which EE 
programs are contributing to environmental quality improvement.  In the previous chapter, 
findings of an evaluation synthesis were presented.  The outcomes of the 111 programs that 
received a grant from the EPA’s Office of Environmental Education in 2008 were analyzed and 
categorized using the PSR framework.  The findings from the evaluation synthesis were then 
used to guide the selection of interview candidates for the next phase of my research.  
This chapter presents the findings of 12 semi-structured interviews with EE program 
representatives carried out as the second phase of this study.  The interviews were used to gather 
further EQ outcomes data from a smaller number of the 111 EE programs that received an EPA 
environmental education grant in 2008 and to better understand the challenges and opportunities 
facing EE programs in relation to EQ improvement outcomes.  The data presented are 
particularly relevant to this study’s third research subquestion: What are the barriers to achieving 
and reporting EQ outcomes, as seen by EE practitioners? 
 The chapter begins with a description of the 12 programs whose representatives agreed to 
be interviewed.  It then discusses the goals of these programs in relation to EQ improvement, as 
described by the EE program representatives.  The chapter then examines the extent to which the 
EE programs were able to describe EQ-related outcomes of their EE programs.  Next it 
investigates to what extent, if at all, the interviewees said that EE programs can or should be 
expected to improve EQ.  The chapter concludes by exploring the challenges EE practitioners 
identify in evaluating EQ outcomes, and to what extent, if at all, the PSR framework provides 
utility for evaluating EQ outcomes of EE programs. 
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The 12 interviews ranged in duration from 24 to 44 minutes.  The average interview 
duration was 34 minutes.  Each of the interviews was recorded and then transcribed.  An online 
qualitative research software, Dedoose (SocioCultural Research Consultants, 2013), was used to 
analyze data for themes using constant comparative analysis (Glaser, 1965).  For citation 
purposes within this chapter, each of the interviewees has been given a code based on the PSR 
category his or her program was selected to represent.  For example, representatives of programs 
with pressure outcomes were coded P1, P2, and so forth.  
 
B. Description of Programs Interviewed 
During the spring and summer of 2012, representatives from 12 EE programs (11% of the 
111 EPA-funded programs) participated in semi-structured interviews.  The programs were 
selected for interview based on the criteria outlined in Table 3.1 in Chapter 3.  The criteria 
stipulated that an equal number of programs were to be selected with outcomes in each of the 
three PSR indicator categories.  As a reminder, the PSR framework is based on a simple causal 
model: Humans exert “pressures” that can affect the “state” of the environment, which will 
oftentimes elicit a “response” by human communities to address the situation.  In turn, these 
responses ultimately alleviate pressures or directly improve the state of the environment.  
In the end, interviews were carried out with representatives from four programs related to 
pressure indicators, three programs related to state indicators, and five programs related to 
response indicators.  More interviews were carried out with representatives from programs 
related to response indicators in order to reflect the larger number of programs that reported 
these types of outcomes in the final technical reports submitted to the EPA.  Within each 
indicator category, at least one program was included with limited or no EQ-related outcomes 
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data or information in the final technical report.  This approach allowed exploration of the 
viability of collecting EQ outcomes data with program representatives who were already 
engaged, at least to some extent, in considering the EQ outcomes of their programs and with 
program representatives who had not actively engaged in evaluating EQ outcomes. 
In the state indicator category, of the three programs that reported EQ outcomes, only one 
consented to be interviewed (one program declined participation; the other did not respond to 
repeated requests).  Therefore, in order to ensure the data included perspectives of multiple 
program representatives in each PSR category, representatives were interviewed from two 
programs with goals or aims related to state outcomes.  For example, one of the programs 
interviewed for the state indicator category aimed to improve local water quality in the long-
term, while the other aimed to improve physical environmental characteristics of public spaces. 
The choice of program representatives to interview also aimed to reflect the geographic 
and size diversity of the 111 programs.  The majority (9 of 12, or 75%) of the grant recipients 
received less than $50,000 from the EPA.  These grants were awarded by the EPA’s 10 regional 
offices.  Grants of more than $50,000 came from the headquarters office of EPA’s EE Division.  
The ratio of regional office grants to headquarters grants was roughly 10 to 1.  Interviews were 
conducted with representatives from three headquarters grant programs, thus ensuring that 
programs that received both large and small amounts of funding were included in the interview 
sample.  Additionally, program representatives from seven of the EPA’s 10 regions were 
interviewed to allow for greater geographic diversity.  Other criteria taken into consideration in 
order to ensure a diversity of programs were types of participants (e.g. schoolchildren, adults), 
number of participants, and subject focus.  A summary of the characteristics of the 12 EE 
programs selected for interview is presented in Table 5.1. 
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Table 5.1: Characteristics of the 12 EE programs selected for interview 
 n of programs 
EPA regions 
Region 1 2 
Region 2 2 
Region 3 3 
Region 4 1 
Region 5 0 
Region 6 1 
Region 7 0 
Region 8 1 
Region 9 0 
Region 10 2 
Granting offices 
EPA headquarters grants 3 






More than $100,000 2 
Primary program focus 
Climate change 3 
Energy 1 
Watershed/aquatic issues 2 
Habitat restoration 3 
Teacher training 2 















C. Program Goals in Relation to Environmental Quality 
Each of the interviewees was asked whether his or her EE program aimed to improve 
environmental quality.  The responses were then placed into one of three categories: EQ 
improvement was an explicit goal; EQ improvement was a goal to some extent; and EQ 
improvement was not a goal.  A summary of the number of responses in each category is 
presented in Table 5.2.  Additional details about the responses in each category are presented in 
the subsections that follow. 
 
Table 5.2: EE program goals in relation to EQ 
Response n of interviewees 
EQ improvement was an explicit goal 9 
EQ improvement was a goal to some extent 2 
EQ improvement was not a goal 1 
 
 
C1. Programs with EQ improvement as an explicit goal. 
Nine of the 12 respondents said EQ improvement was an explicit program goal, often in 
no uncertain terms.  “It’s what the whole program is about.  It’s the main objective,” said one of 
the program representatives (R1, p. 1).  Another respondent was similarly direct: “Completely.  
It’s really focused on reducing greenhouse gas emissions” (P2, p. 2). 
When asked why EQ improvement was an explicit goal, three themes emerged.  First, six 
of the nine EE programs in this category were using an explicit focus on EQ improvement as a 
way of engaging local citizens in solving environmental problems.  “We also hope to bring either 
community volunteers or students into [the habitat restoration] process,” said one program 
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representative.  “We don’t want to go out there with our staff and plant trees.  We want to engage 
citizenry in doing that and really become stewards of their environment” (R3, p. 3).  
The representative of another EE program echoed these sentiments: 
The other big goal is to have participation by the public in solving some of our major 
environmental issues here, and wetland loss is one of our major issues.  So to enhance 
wetland habitat is definitely a goal that I think is valuable for our education programs.  It 
involves people.  It gets people learning about the issues at the same time as in some way 
helping to solve the problems (R5, p. 5). 
The representative of an EE program focusing on climate change discussed how her 
program aimed to engage citizens in reducing their own emissions, but also encouraging others 
to do the same: 
The intention of the program is to give participants a deep understanding of where 
emissions come from, greenhouse gas emissions come from in their lives, and empower 
them to make changes in their own lives to reduce those emissions and also to work with 
other people in their communities to support those others in reducing greenhouse gas 
emissions (P2, p. 1). 
Two of the interviewees specifically referenced getting participants involved in 
addressing local environmental problems as the focus of their programs.  “The money was used 
to support the infrastructure for doing student projects that had very strong environmental 
connections and relevance to the community,” said one program representative (R4, p. 1).  Noted 
the second interviewee: “Part of [our] approach is to have kids themselves work on 
environmental improvement projects.  So in the short-term, kids are out there identifying things 
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that they’re going to change.  So there’s a short-term bang for environmental programs” (R2, p. 
3-4). 
A second theme that emerged was that three of the nine EE programs in this category 
were developed as a direct response to an existing environmental issue.  For example, an energy 
education program was started after the founder witnessed first-hand the effects of mountaintop 
removal and coal mining in the Appalachian Mountains. 
Our goal originally was to reduce the pounds of coal that were burned in power plants 
and reduce the resulting amount of emissions and mountaintop removal, all the effects of 
mining and burning coal.  That’s how the whole thing started.  That was our original 
motivation.  So that was our intent, and we always calculated kilowatt-hours saved, 
pounds of coal saved, and emissions saved (P3, p. 3). 
Another respondent talked about how his program was started as a direct response to “a 
very serious problem of solid waste disposal and management” (S3, p. 3).  The program 
representative said that the EE program was launched in order to address this local 
environmental issue, which was especially heightened because it existed in an island community 
where waste disposal options were more limited. 
The third respondent highlighted a specific habitat restoration issue that the program 
worked to address.  “So it actually replaced an effort by the U.S. Fish and Wildlife Service to do 
the same thing before Katrina, and those trees were killed.  So now we’ve replaced those trees” 
(R5, p. 3). 
The third theme that emerged when analyzing for EQ as an explicit goal was that three of 
the nine EE programs in this category were developed to support an organization’s overall 
mission.  “Everything we do is aimed at improving environmental quality,” said one program 
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representative whose program focused on habitat restoration.  “That’s the mission of [the 
organization]” (R3, p. 3).  She went on to say later in the interview that if the program had not 
explicitly aimed to improve EQ, then it likely would not have taken place.  “We’re not allowed 
to use education as the end product of our programs anymore.  We must be able to [link it] to 
direct conservation action” (R3, p. 6). 
Another respondent also referenced his organization’s mission when explaining why his 
EE program included an explicit EQ improvement goal.  “Is the mission of [the respondent’s 
organization] to have a literate constituency regarding the environment?  And the answer is no.  
The mission of [the respondent’s organization] is to conserve the natural world” (P1, p. 8).  He 
went on to note that the organization’s education programs were now required to lead to “a 
measurable outcome in terms of habitat or species” (P1, p. 9). 
The third respondent discussed using EE to improve EQ as “the core part of an overall 
strategy… We don’t think of this as a program, but more of as an element of how we work.  It 
doesn’t exist separately” (R2, p. 3). 
In follow-up questions, two of the respondents were asked whether they considered their 
organizations to be conservation organizations using EE to accomplish their goals, or whether 
they were EE organizations working on EQ issues.  Both of the respondents said that they would 
consider their organizations to be the former.  This point will be discussed further in Chapter 7.  
Overall, the comments from the nine respondents in this category suggest that EE 
practitioners are actively considering the connections between their EE programs and EQ 
improvements.  The extent to which they are able to describe specific outcomes related to EQ 
improvement, however, will be discussed later in this chapter. 
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C2. Programs with EQ improvement as a goal to some extent. 
Two of the 12 interview respondents gave answers that fell into the second category.  
They agreed that EQ improvement was a programmatic goal, but qualified their responses to 
some extent.  In these cases, the respondents focused on EQ improvement more as an ideal, long-
term goal—one that their individual programs would contribute to, rather than lead to outright.  
“I would say [EQ improvement] was a long-term goal.  It was not one of the short-term 
outcomes,” said the representative of a water quality education program (S2, p. 2).  Like some of 
the program representatives highlighted earlier, she went on to highlight the relationship between 
overall organizational mission and the focus of her EE programs: 
The mission of our organization is environmental quality related, and the goal of our 
entire education program is to serve the mission of the organization.  So all of our 
education efforts are tied to improving and protecting clean water, healthy streams, 
abundant fisheries.  So it was absolutely a long-term goal of the program.  It was not a 
short-term outcome (S2, p. 2). 
The second program that fell into this category was focused on understanding the 
technical elements of climate modeling systems—and not on explicit behavior change strategies 
or environmental solutions.  Even so, the program representative indicated that EQ improvement 
was, to some extent, a goal.  “I think ultimately environmental improvement, and particularly 
changing people’s behavior around consumption of fossil fuels, was one of my goals in putting 
the project together,” he said (P4, p. 11). 
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C3. Programs that did not identify EQ improvement as a goal. 
Finally, just one of the 12 interview respondents said that EQ improvement was not a 
programmatic goal.  “It wasn’t really necessarily an aim of this grant to be used to help improve 
environmental quality,” she stated (S1, p. 4).  However, the organization’s grant proposal 
submitted to the EPA did cite EQ improvement as a goal.  When asked about this discrepancy, 
the program representative said: 
It may have been something that was cited because we would be planting trees, and if 
we’re planting trees we usually will cite all the benefits of planting trees in any kind of 
grant proposal.  But it wasn’t an out-and-out direct desire of the program or of the grant 
that I know of (S1, p. 4). 
It is interesting to note, in any case, that even though the program representative did not 
identify EQ improvement as a direct goal of the EE program, she was still able to identify an 
EQ-related outcome of the program (i.e. benefits of tree planting). 
This section presented interview data related to EQ improvement goals of EE programs.  
Nearly all of the program representatives (11 of 12) said that EQ improvement was, to some 
extent, a goal of their programs.  The next section summarizes interview data about actual EQ 
improvement outcomes achieved by the EE programs, regardless of program goals related to EQ 
improvement. 
 
D. EQ-related Outcomes as Described by Program Representatives 
 Despite the fact that 11 of the 12 program representatives identified EQ improvement as a 
goal, to some extent, of their EE programs, only two of the program representatives said they 
attempted to evaluate any EQ-related outcomes.  In both cases, these were programs that were 
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focused on reducing energy usage and greenhouse gas emissions amongst participants.  For 
example, one program tracked participant actions and resulting emissions reductions through an 
online calculator.  The representative of this program estimated that as a result of the EE 
program, several hundred thousand pounds of coal had been saved. 
 For the majority of programs, however, evaluation for EQ outcomes was not carried out.  
In three cases, the interviewees said they would have liked to have evaluated for EQ outcomes, 
but did not do so.  “We don’t do any tracking of the environmental results,” said one program 
representative.  “Our evaluation looks largely at impacts on kids and teachers, which is our 
weakness” (R2, p. 7).  The respondent went on to note that his organization had been working 
with an external evaluation consultant to look at possible strategies for tracking EQ impacts of 
their programs, but at the time of the interview, they had not identified a strategy for moving 
forward. 
When asked whether her program had resulted in any EQ-related programs, another 
interviewee said: “I wish I could tell you.  That is the number one thing that I struggle with in 
regard to education.  How do we assess the ultimate long-term goal, whether we’re meeting the 
ultimate long-term goal via our K-12 education programs?” (S2, p. 2) 
 In another case, despite having said in the EPA grant application that the evaluation 
would include pre- and post-program surveys of energy and fuel conservation by participants, 
one program representative said he had simply forgotten to gather this data.  “When we got the 
money, I went back over it to see what we promised to do,” he said.  “I just flat out missed it, 
honestly.  I would have asked about it if I had noticed it was there” (P4, p. 5-6).  
 Regardless of whether or not they evaluated for EQ outcomes, each program 
representative was asked whether his or her EE program resulted in any EQ improvement 
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outcomes and what sort of evidence or data might be available to support those claims.  Nine of 
the 12 program representatives identified outcomes that I then categorized as EQ-related using 
the PSR framework.  Table 5.3 summarizes the EQ improvement outcomes identified by the 
program representatives during the interviews. 
 
Table 5.3: Summary of environmental quality outcomes reported during interviews 






























Reduction of kilowatt hours of electricity used X   Yes 
Pounds of coal saved X   Yes 
Reduction of amount of water used at school facility X   No 
Reduction in greenhouse gas emissions X   Yes 
Improved ecosystem services  X  No 
Return of wildlife to restored habitat  X  No 
Tree planting in public green space   X Yes 
Monofilament collected from 80 recycling containers   X Yes 
Marine debris removed from shorelines   X Yes 
Reintroduction of threatened turtle species to habitat   X No 
Eradication of invasive perennial pepperweed on 
several hundred acres of wildlife refuge 
  X Yes 
Clean up of litter at an urban creek   X No 
Passage of anti-idling legislation by city council after 
campaign by EE participants 
  X No 
Vernal pool certification by local officials   X Yes 
Atlantic white cedar restoration   X Yes 
Creation of a plunge pool to reduce sediment run-off 
from road and improve stream water quality 
  X Yes 
Well water testing by EE participants led to obtaining 
funding for upgrades to septic systems 
  X No 




For example, a representative of a water quality education program highlighted the 
following EQ improvement outcome: 
We did an erosion control project right down the street from our school that definitely 
improved water quality in that stream as evidenced from all the sediment that’s 
accumulated in the retention basin.… So in that regard we have definitely made an 
improvement (R4, p. 3). 
 Other examples of EQ improvement outcomes highlighted by the interviewees included: 
• Large amounts of marine debris removed from shorelines and fishing line recycled 
through a local education and awareness program. 
• The eradication of nearly 80% of an invasive plant species from a several-hundred-acre 
U.S. Fish and Wildlife Service National Wildlife Refuge by participants in an EE 
program. 
• The certification of a vernal pool by local government officials after research and 
lobbying by EE participants. 
• Well water testing results gathered by EE participants leading to funding being secured 
for the upgrade of local septic systems. 
• Improved ecosystem services after a landscape restoration education program. 
In general, the outcomes highlighted in the interviews were the same as what had been 
included in the final reports submitted to the EPA.  However, three of the 12 respondents shared 
EQ outcomes that were not included in the final reports. 
In two cases, respondents mentioned program activities that were designed to result in 
EQ outcomes, but they did not have information about whether or not these activities had 
actually done so.  For example, one of the programs worked with large landowners to educate 
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them about land management practices and climate change.  However, the interviewee did not 
have any specific information or data about land management practices that were actually 
implemented or changed, and their resulting impacts.  Similarly, another respondent highlighted 
a participating teacher whose students were working to address a local storm water run-off issue.  
No specific information was known, however, about actions taken and the results, if any, of 
those actions. 
In one case, a program representative acknowledged that she had not specifically 
highlighted EQ outcomes data in her final report to the EPA, even though she now recognized 
the EQ improvements her habitat restoration education program achieved. 
So now we’ve created this little fringe of cypress trees that are growing well at the correct 
elevation for that habitat where there used to be a little cypress swamp area that has been 
destroyed actually not just by Katrina, but over time it’s diminished.  So it actually 
replaced an effort by the US Fish and Wildlife Service to do the same thing before 
Katrina, and those trees were killed.  So now we’ve replaced those trees.  That’s probably 
no more than an acre of area though, so it’s not a huge, square-miles-type impact, which 
is really, as far as saving coastal Louisiana goes, the scale we need to work at.  But it’s a 
small area that’s been improved in terms of habitat…. I’m not sure I articulated that 
really well in my final report, but in hindsight now further down the road, I can see that 
those two projects were actually really successful in terms of long-term the vegetation 
actually survived and has survived now for several years (R5, p. 2-4). 
 In all of the cases, the program representatives who were able to identify EQ 
improvement outcomes did so in anecdotal terms and without specific supporting data.  This was 
likely influenced by the fact that the interviews took place in some cases several years after the 
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program had been completed.  Six respondents admitted that it was difficult to recall all details 
about the programs, including the specific supporting data they submitted in their final reports to 
EPA.  This suggests that supporting data was likely available in a number of cases.  Indeed, four 
respondents offered to find and share supporting data after the interview concluded. 
This section presented interview findings related to the EQ outcomes of the 12 EE 
programs.  Only two of the 12 programs attempted to evaluate for EQ outcomes, though during 
the interviews, nine of the 12 respondents were able to identify EQ outcomes of their programs.  
These findings largely mirrored the outcomes reported in their final reports to the EPA, with 
three respondents highlighting additional EQ outcomes not previously documented.  The next 
section presents findings from the interviews regarding whether EE practitioners believe EE 
programs have the potential to improve EQ. 
 
E. Can Environmental Education Improve Environmental Quality? 
 In addition to questions about the outcomes of their programs, interviewees were asked 
several questions about the purpose of EE in relation to EQ improvement.  This section explores 
the extent to which, if at all, interview respondents said that EE programs have the potential to 
improve EQ.  Responses were grouped into three main categories, two of which are based on the 
theories of change presented in Chapter 2 and a third that emerged from the data analysis. 
When asked whether EE programs can improve EQ, all 12 respondents said that EE 
programs do have this potential.  In several cases, the responses were emphatic.  “Absolutely” 
and “definitely” were the first responses for three of the 12 interviewees.  Seven respondents 
answered “yes” or “I think it can,” before elaborating further or responding to a second prompt 
(i.e. “In what ways?”).  The remaining two respondents, however, were slightly more reserved.  
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One said she had a “gut feeling” that EE can improve EQ, while the other respondent gave a 
qualified response, saying that “it depends on the program.” Overall, the responses suggest a 
strong belief by the respondents that their EE efforts do have the potential to improve EQ. 
After answering whether EE can improve EQ, the respondents were asked to articulate 
the ways in which EE can improve EQ through a follow-up question: “In what ways?” When 
describing how EE programs can improve EQ, the respondents typically described scenarios that 
fall under one of the two theories of change first introduced in Chapter 2.  In the next 
subsections, the participants’ responses are presented in relation to the two theories of change 
and a third category that emerged based on the interview data. 
 
E1. EE-EQ Theory of Change #1. 
The first theory of change (Figure 5.1) introduced in Chapter 2 posits that EE leads to 
medium-term behavior changes, which then result in improved EQ in the long term. 
 
Figure 5.1: EE-EQ Theory of Change #1 
 
 
As noted in Chapter 2, EE programs that fall under this first theory of change typically promote 
prescribed behavior changes that are known to contribute to improved EQ (e.g. driving less, 
turning down thermostats, recycling, etc.).  In this way, EE could be viewed as a fairly utilitarian 
tool—a means to an end. 
Environmental 





When asked to describe the ways that EE can improve EQ, eight respondents gave 
answers that fall under this first theory of change8.  Two of these eight respondents offered 
answers that reflect the prescribed behavior implicit in the first theory of change: 
There’s a lot of room for environmental improvement using existing technology, making 
behavior changes that we already know are effective.  So there’s a lot of room out there 
for people to improve their environment using tools that we already have.  I think 
environmental education programs can motivate people to make those changes.  They can 
inform them of those best practices, and they can provide a support structure for people 
and provide a community in which that behavior is normal (P2, p. 3-4). 
In this sense, EE is not used to engage participants or communities in environmental problem 
solving, but to promote participation in pre-identified processes or behaviors that will lessen 
environmental pressures.  This is reminiscent of the instrumental and emancipatory approaches 
to EE outlined by Wals et al. (2008).  This point will be discussed further in Chapter 7. 
A second respondent discussed aspects of his organization’s education programs which 
model pro-environmental behaviors and then encourage participants to replicate those actions 
back at home or in their own lives.  Again, this approach to EE represents more of a prescribed 
behavior model. 
Are they adopting the actions that we are modeling to them on behalf of the 
environment?... In other words, you teach someone how to create a garden or plant a rain 
garden at one of our centers through a demonstration site in terms of nonpoint pollution 
                                                
8 In some cases, respondents gave multiple answers and examples to describe the ways that EE 
program result in improved EQ, which in turn sometimes related to more than one theory of 
change. Therefore, data from respondents may appear in more than one category in this section. 
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and watershed stuff, and they go home and they actually build one themselves, and then 
they show it off to their neighbors, and the neighbors start doing it (P1, p. 10). 
In six of the eight cases, however, when attempting to articulate the ways that EE can 
improve EQ, the respondents took the long-term view of the first theory of change, but relied 
more on a traditional knowledge-awareness-behavior (KAB) model (Ramsey & Rickson, 1976) 
rather than describing prescribed environmental behaviors.  In this sense, the responses suggest 
that some of the program representatives still adhere to a belief that once an individual becomes 
aware that a particular behavior does not promote sustainability, he or she will choose a different 
behavior from that point forward, even if the “correct” behavior is not dictated to him or her.  
One interviewee described this scenario in the following way: 
My gut feeling is yes, in that they do so by ultimately changing the motivations, the 
attitudes, the awareness of individuals that eventually hopefully lead to behavioral change 
that supports environmental quality.  So both on behalf of the individual who’s being 
educated as well as, for example, the families and the peer group of that individual.  I do 
believe environmental education has the power to do that.  I don’t believe that all 
environmental education is designed necessarily to promote that behavior change.  But it 
can be, and the good ones do (S2, p. 4). 
A response from another interviewee also suggested a belief in the KAB model and its 
ultimate impact on environmental quality: 
I am definitely a wholehearted supporter of environmental education programs and their 
ability to change the minds of people and change their hearts and actually to help to 
enlighten them because a lot of people, I believe, don’t really realize the impact that 
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they’re making in running their lawn mower for an hour every week or that planting a 
tree helps to improve the benefits both for them and their community (S1, p. 6). 
A response from another interviewee about EE’s ability to improve EQ also reflected the 
KAB model: “I think in some ways it’s the only thing that can.  I mean, people have to 
understand how the environmental system works before they can make reasonable decisions 
about what to do” (P4, p. 7). 
Another interviewee discussed the importance of fostering pro-environmental values as a 
first step toward creating environmental change: “[I] think instilling those values at a young age 
and that carries through their lives, and those young people make choices that are going to have a 
greater impact over more years” (P3, p. 8). 
The previous responses also suggest some of the difficulties environmental educators 
have in describing how EE programs lead to improved environmental quality.  The first 
respondent said she had a “gut feeling” that EE programs do, but no firm evidence.  The second 
person focused on EE programs “enlightening” participants, even though the question asked her 
to describe the ways that EE programs improve EQ. 
This subsection summarized the interview responses reflective of the first EE-EQ theory 
of change.  When asked to describe the ways that EE can result in EQ improvements, eight 
respondents offered answers that fall under the first theory of change.  The answers typically 
reflected prescribed behavior changes promoted by EE programs or relied on the KAB model to 
describe how EE produces behavior changes that ultimately improve EQ.  In the next subsection, 
responses that relate to the second theory of change are presented. 
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E2. EE-EQ Theory of change #2. 
The second theory of change (Figure 5.2) introduced in Chapter 2 described how EQ 
could improve as the result of actions taken by participants as part of an EE program.  
 
Figure 5.2: EE-EQ Theory of Change #2 
 
 
Six respondents gave answers that would fall under this second theory of change.  One 
respondent described how her EE programs not only result in learning outcomes for the 
participants, but also in EQ improvements: 
The big thing there is creating these authentic work products that have some real value to 
the students and to the community.  And so if you are teaching by doing and the students 
are doing some project that has real value while they’re learning about the environment, 
then yeah, you’re going to have improvements.  As kids go out and install a rain garden 
or whatever, that’s going to improve water quality (R4, p. 4). 
One individual openly dismissed the KAB model and thus aspects of the first theory of 
change discussed in the previous subsection: 
I think it [improving EQ] has to be an inherent element of what you’re trying to 
accomplish.  I think to think that just teaching young people about the environment will 
lead to improvement in environmental quality is silly.  I don’t think that’s true.  I think 
that if your program has an explicit part in it, you know, an explicit element that has 
Environmental 
education program 
Action taken as part 





young people attempting to create change in their community and can do that in a quality 
way, then I think yeah, it does have that kind of long-term impact (R2, p. 8). 
He cited one of his organization’s projects (not covered by the EPA grant), for example, 
in which young people participated in a municipal effort to convert 500 acres of impervious 
surfaces to green surfaces in order to address the city’s combined sewer overflow problem.  The 
young people taking part in the EE program with this organization were given responsibility for 
overseeing the planning and implementation of 10% of the acreage conversion.  The second 
theory of change can also be seen in this response from another respondent: 
And then the other big goal is to have participation by the public in solving some of our 
major environmental issues here, and wetland loss is one of our major issues.  So to 
enhance wetland habitat is definitely a goal that I think is valuable… It involves people.  
It gets people learning about the issues at the same time as in some way helping to solve 
the problems.  So kind of dual or multi-faceted (R5, p. 5) 
As in the response above, habitat restoration was cited by three respondents as a 
particularly effective focus for EE programs that want to have direct EQ outcomes: 
But where you really get fairly immediate conservation results, and by that I mean habitat 
enhancement or benefits for species of birds, is through volunteer events.  And many of 
those volunteer events are hosted at our nature centers or in local green spaces nearby.  
And whether it’s building bluebird boxes or whether it’s removing invasive species or 
whether it’s planting native plants or whether it’s doing citizen science monitoring for the 
benefit of birds, for conservation action down the road, those are activities that can 
incorporate EE, at least at the beginning and the end, and do produce immediate 
conservation results that benefit the environment, and they can be done by kids (P1, p. 9). 
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Another respondent cited the value and accessibility of habitat restoration projects as part 
of EE programs with a goal of improving EQ: 
It’s fairly obvious that you don’t have to be a professional to be successful at a restoration 
event.  We have students come out.  We have volunteers come out, and our success rate 
on our sites is pretty amazing.  The plants come back.  They flourish.  The animals come 
back.  The ecosystem services are slowly being restored.  As far as environmental quality 
goes, I think students can be able to participate or help out in that as much as anybody 
(R3, p. 5). 
Finally, while acknowledging that the EQ outcomes of EE programs that fall under the 
second theory of change do have value, one respondent also questioned the longer-term 
effectiveness of this approach. 
It’s easy to ask for money to do a stream cleanup and then take before and after pictures, 
and that stuff is great.  It works.  But I still think there’s a question there about whether 
even those kinds of endeavors change people’s long-term behaviors.  And that’s really 
the bottom line.  You’ve got to change people’s long-term behaviors (P4, p. 10). 
This subsection summarized interview responses reflective of the second theory of 
change in which participants take actions that result in EQ improvement as part of an EE 
program.  The responses highlight the role an action component within an EE program can play 
in achieving EQ improvement outcomes.  Multiple respondents cited habitat restoration projects 
as being particularly effective in delivering both educational and EQ improvement goals.  The 




E3. Other responses. 
During the data analysis, some of the ways that respondents described how EE programs 
can improve EQ did not fit into either of the two theories of change discussed so far.  Four 
respondents, in particular, used language and described scenarios that referenced skills or 
terminology in the EE literature such as environmental citizenship and environmental 
stewardship.  For example, one respondent said: 
And then the long-term for us is, we’re trying to create these beings we call 
environmental citizens.  We want kids to have the civic skills to do something about 
environmental problems.  So we don’t have a measure for that, but knock on wood, 
we’ve been [doing it] for a long time, our kids are out there.  They both have the 
knowledge and they have the ability to solve environmental problems as they arise.  They 
learn to be more proactive over time (R2, p. 4). 
Another individual also highlighted the longer-term nature found within the third theory 
of change: “They’re becoming citizen stewards, and in the long haul these are the people who are 
going to inherit the mess we’re passing on to them, so hopefully they’ll be able to fix it” (R1, p. 
2).  Later in the interview in the interview, this same respondent returned to the focus on 
citizenship: “Now they don’t all have to become environmental scientists or ecologists.  If they 
grow up and they become active citizens and they’re supporting legislation or they’re supporting 
environmental issues, that’s helping the environment” (R1, p. 4). 
Another respondent invoked this language when discussing the mission of her 
organization: “We want to engage citizenry in doing that and really become stewards of their 
environment.  That’s really our mission” (R3, p. 3). 
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This subsection presented interviewee descriptions of how EE programs can result in EQ 
improvement outcomes.  These descriptions focused on concepts such as environmental 
citizenship and stewardship, and did not fit within either of the two previously presented theories 
of change.  This data will be discussed further in Chapter 7.  The next section summarizes 
responses regarding whether EE programs should be expected to improve EQ. 
 
F. Should EE Be Expected to Improve EQ? 
 After discussing whether or not EE programs can improve EQ, each program 
representative was asked whether EE programs should be expected to improve EQ.  Nine of the 
12 respondents said that EE programs should be expected to improve EQ, again often in no 
uncertain terms.  “I think if it is an environmental education program, then yes, there should be a 
pretty specific goal… of how that’s going to improve the environment,” said one program 
representative (P3, p. 9).  Another respondent was equally emphatic: “I think environmental 
education is and should be about environmental improvement.  At the end of the day, that’s what 
it’s about” (R2, p. 9). 
 Said another: “Why else do it?  It’s like saying would you expect a student studying 
physics to know something about physics…. What is the purpose of studying the environment if 
you’re not encouraging young people to do something about it” (R1, p. 4). 
 Like the previous respondent, a further four program representatives focused on the 
environmental actions participants take either during or after an EE program.  “I most definitely 
believe that EE should result in action and result in changes for the positive, hopefully, for the 
environment,” said one program representative (P1, p. 11).  Another respondent said, “I think it 
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should, and one really good way to do that is to get people involved in hands-on experiences like 
cleanups” (S3, p. 7). 
 One respondent went even further, arguing that giving individuals the ability and 
confidence to act is at the core of EE: 
At the end of the day, our success or failure will be determined by whether or not there’s 
a healthy planet for the next generation.  Not whether or not people are socially and 
emotionally developed, not whether or not they have ethics, but whether or not when the 
crappy decisions have to be made in a city, you have a group of people who are ready to 
make those decisions (S2, p. 10). 
This focus on environmental actions suggests that the response indicator category of the PSR 
framework may be particularly understandable and applicable to EE practitioners. 
 One respondent agreed that EE programs should be expected to improve EQ (“Yes, 
absolutely”), but wondered whether the right tools were available to make these links.  
I think there’s a huge gap there in our ability to actually effectively monitor and assess 
whether we’re doing that.  And without that, I think it’s really difficult to gauge whether 
you’re actually doing it.  And so I think there’s a big information gap that we need to 
close.  I think they should be expected to do it.  I think we should be expected to develop 
the tools necessary to close that gap, to let us assess are we actually getting there.  
Without that, I think it’s difficult to do (S2, p. 4-5). 
The need for EE-EQ evaluation tools was also highlighted by the respondents who said 
that EE should not be expected to improve EQ.  These two program representatives agreed that 
EE programs should be designed with EQ improvement goals.  However, they said that EE 
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programs should not be expected to improve EQ because evidencing EQ improvements would be 
too difficult.  Said one of the respondents: 
I do think that we would hope that environmental education would improve 
environmental quality, but I think that this is one of those things where it’s very difficult 
to ask an individual project to show that.  This is the sort of stuff that has to be shown in 
aggregate (P4, p. 8). 
The other respondent echoed these sentiments: 
Should [EQ improvement] be an absolute requirement?  Again it’s so hard to measure.  I 
don’t think that I would say that’s an absolute requirement that the PIs be forced to 
demonstrate that because it’s going to be a lot of smoke and mirrors in a lot of cases 
because the measurability is so hard (R4, p. 5). 
 The twelfth respondent did not answer the question directly, but said she believed that EE 
programs can only have a “small impact” in relation to the overall scale of environmental 
problems.  However, she went on to say that “if you have enough of them [EE programs], they 
multiply in effect” (R5, p. 5). 
 For four of the interviewees, their responses revealed an open skepticism of the value of 
EE programs with a focus on learning environmental concepts and knowledge only.  
Acknowledging that his views don’t make him “the most popular person at the table” at meetings 
with other EE organizations, one respondent directly critiqued non-action-oriented EE programs: 
At my children’s school… the science coordinator uses, she’s trained in one of the large 
national environmental education programs, broad-based teacher training.  She uses some 
of their curriculum pieces like the famous watershed tarp where you throw a tarp down, 
put water on it and you see where it pools and stuff to model how a watershed works.  
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And I can tell you it’s interesting.  Kids learn from it.  But will that make her an 
environmentally reflective decision maker in the future or a leader toward environmental 
quality?  I am willing to bet a lot of money that it won’t (R2, p. 10-11). 
A second respondent echoed these sentiments, saying “I think learning for learning’s sake 
is no longer good enough” (R3, p. 6).  This respondent then added that all of her organization’s 
EE programs needed to be able to demonstrate links to direct conservation action.  A third 
respondent said, “It’s not good enough to have the cognitive.  It has to go deeper” (R1, p. 4).  
The fourth respondent also openly eschewed knowledge-based EE programs: 
We are leaving behind the old-style Project Wet, Project Wild, all those.  They’re very 
well-intended curriculum that was so popular in the 70s and 80s, but it was all about 
passive learning and fun activities.  And there’s nothing wrong with that…. I’m sure 
there are others who would say that knowledge gain is a good thing.  But for us, I 
remember having this discussion with somebody, I can’t remember what workshop it 
was, and she was really pressing the aspect that knowledge in and of itself is the end 
point.  And I just said, that’s your point of view and that’s fine.  But let me put it to you 
this way.  If you’re going to try to teach somebody to drive and show them, I could go on 
for weeks showing them this is a steering column, this a key, an engine, this is a tire, this 
is the theory of inertia, the theory of wind resistance, on and on and on.  But until they get 
in that car and turn on the engine and start practice driving, I’m not teaching them how to 
drive.  I’m teaching the theory of driving, but they’re still not going to know how to 
drive.  And I certainly wouldn’t want to ride in a car with them (P1, p. 9-11). 
 This section presented data that shows a majority of the EE program representatives 
interviewed (9 out of 12) said that EE programs should be expected to improve EQ.  However, 
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multiple respondents highlighted the need for EE-EQ evaluation tools.  The next section 
summarizes responses regarding this and other barriers EE practitioners face in implementing 
and evaluating programs that aim to improve EQ. 
 
G. The EE-EQ Relationship: Challenges for EE Practitioners 
The previous sections summarized data that suggest that the EE program representatives 
interviewed typically named EQ improvement as a goal of their programs and often believed EE 
programs should be expected to improve EQ.  However, as noted earlier, only two of the 
program representatives said they had carried out any kind of evaluation of EQ-related outcomes 
in relation to their own programs.  To investigate this seeming disconnect between intention and 
actual practice, the interviewees were asked to describe the challenges EE practitioners face in 
implementing and evaluating EE programs that aim to improve EQ.  A list of all the barriers 
identified by the respondents is presented in Table 5.4.  Each of the following subsections 
summarizes data related to the four most commonly cited factors. 
 
Table 5.4: Barriers to implementing and evaluating EE programs aimed at improving EQ 
 
Barrier cited n of respondents 
Scale and time 12 
Evaluation tools and understanding 11 
Time and money 6 
Perceived risks in evaluating for EQ outcomes 3 
EE programs not focused on enabling action 2 
Age appropriateness 2 
Support of school leadership 1 





G1. Barrier #1: Issues of scale and time. 
The most discussed barrier was the issue of scale and time in relation to EQ improvement 
and the perceived limitations of EE programs to have an impact given these factors.  All 12 
interviewees highlighted barriers related to scale and time.  One program representative summed 
up the issue of scale in relation to her program as follows:  
Ultimately here one of our big issues is agricultural irrigators diverting large amounts of 
water during critical spawning periods for our native fish.  And for students in fifth grade 
to have a tangible effect on that is difficult to see how that could happen in the short term 
(S2, p. 7). 
The representative of a habitat restoration education program also framed the issue in 
terms of scale: 
In my view, the education programs can only make a small impact.  They can’t make a 
big, giant impact.  But if you have enough of them, they multiply in effect.  But you 
could make little inroads by creating an acre of cypress swamp.  But we’ve got hundreds 
of square miles to deal with (R5, p. 5-6). 
Another program representative contrasted the perceived scale of EQ issues with the 
timescales of EE programs: 
Environmental impacts are long term, and teacher impacts are nine months.  There’s just 
that discontinuity.  And it’s both time in how long it takes to see the environmental 
impact, but also time in terms of how long it takes to create the actions so that you have 
the environmental impact (R2, p. 12). 
This respondent raised not only the issue of time in relation to measuring EQ changes, but also 
the time needed to prepare individuals to take action or change behaviors.  Additionally, in many 
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cases, EE programs last for only a few hours (or less), further complicating efforts to understand 
what impacts they may have.  As one respondent noted:  
When you get to the level of people who are stopping at a booth at a fair… that’s when 
it’s really not possible to collect data on the impact.  Well, I don’t see a realistic way that 
it’s possible to collect data on the impact on those people beyond how many people you 
reach and in what way (P2, p. 5-6). 
Even for programs that work with participants over a longer period of time, however, 
time scale issues are still relevant.  Said another program representative: 
So you’re making incremental changes in those students who then ultimately may be 
making a long-term contribution to reducing environmental pressures.  And so the 
timeline is really, really long between when you do your program and when they do their 
action.  And then there’s also a lot of other influences that happen on them.  I think that a 
lot of times these environmental education programs are short duration, and coming back 
and pointing specifically to that experience as the driver for this ultimate action that a 
student takes is often challenging (S2, p. 6-7). 
 Viewing the time scale issue from yet another angle, another program representative 
contrasted the long-term nature of attitudinal and behavior changes fostered by EE programs 
with what he said was the need for conservation professionals to demonstrate impacts of their 
efforts relatively quickly. 
That’s what the science and conservation folks are generally focused on.  The more 
immediate the results, the better it is…. There are many science and conservation folks 
out there who roll their eyes when we talk about our preschool programs or our programs 
for K-4 (P1, p. 12). 
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Another respondent also suggested that EQ improvement expectations needed to be 
considered in relation to an EE program’s size. 
Funding agencies want these humongous results in a short period of time, and it’s 
unrealistic.  I think everybody should just chill a little bit and realize that this takes more 
time…. If you gave me a million dollars to clean up Boston Harbor in a year, what do 
you think the possibility of that happening would be?  (R1, p. 6-7) 
A second program representative (a science teacher at a public high school) echoed these 
sentiments, saying “I’m not Save the Bay.” In this way, she was contrasting her perceived ability 
to achieve EQ-outcomes as a teacher in a single classroom with the capacity of a large-scale, 
regional environmental advocacy and education organization. 
 Finally, during the interviews, six respondents noted that EE programs often end after a 
particular piece of funding runs out.  This potentially limits the ability of EE programs to work 
toward longer-term EQ impacts.  “I think the timelines of funding programs, you know, if it’s a 
two-year cycle, three-year cycle, four-year cycle, the windows are short and then you’re on to the 
next project,” said one program representative (R4, p. 6). 
One of the respondents discussed how he hoped to continue the EE program even though 
the EPA funding period was over: 
One thing we really want to do is not stop the effort because… you see a lot of good 
programs get funded, and they work for a while and once the program ends, it just stops 
and things are just left out there to rot (S3, p. 4). 
This subsection summarized interview data regarding the most commonly discussed 
barrier to implementing EQ-focused EE programs: issues of scale and time.  Overall, participants 
expressed concern over the ability of small-scale EE programs to demonstrate impact on EQ 
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issues, because EQ issues are perceived as large-scale and long-term.  The next subsection 
introduces a second barrier identified by the interview participants: the need for evaluation tools 
and understanding. 
 
G2. Barrier #2: Evaluation tools and understanding. 
 The interview data also suggested that EE practitioners were unsure about what kind of 
evaluation data to collect in relation to EQ outcomes and how to go about doing so.  Eleven of 
the 12 interviewees highlighted these types of barriers, which suggest a need for better 
evaluation tools and understanding.  For example, four respondents said that they and their 
colleagues did not have the right skills and expertise to carry out evaluations of EE programs in 
relation to EQ outcomes.  “I think there’s a huge gap there in our ability to actually effectively 
monitor and assess whether we’re doing that,” said one program representative.  “And without 
that, I think it’s really difficult to gauge whether you’re actually doing it” (S2, p. 4). 
Another respondent pointed specifically to her own learning journey related to program 
evaluation. 
There is more information now when you’re preparing a proposal to help you with that 
end of things.  But it’s always been a bit of a, you know, it’s something that you have to 
learn about and not everyone is good in that area.  So it’s been a weakness of mine that 
I’ve had to work on (R5, p. 8). 
Another respondent noted that his EE program delivery staff was made up of volunteers 
and students, who he said were typically not comfortable administering evaluation activities.  
Additionally, he said, the EE workshop facilitators “got so interested, so into the discussions that 
they sometimes forgot that very important part [evaluation] of their workshop” (S3, p. 10). 
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 Further, respondents were unsure of what to measure in order to evaluate for EQ-related 
outcomes.  One respondent identified this barrier as “figuring out what to measure and how to 
measure it,” adding that “you have to measure what you want to change” (P3, p. 11). 
 Another respondent summed up the problem in this way: “That is the number one thing I 
struggle with in regard to education.  How do we assess the ultimate long-term goal, whether 
we’re meeting the ultimate long-term goal via our K-12 education programs?” (S2, p. 2). 
 In practical terms, one respondent discussed this issue of knowing what to measure in 
relation to her program’s focus on climate change: 
We face the challenge that there are so many different things that people could be doing 
to reduce their emissions, or I’m sure this applies to many different environmental 
issues…. It’s challenging to hone in on the specific actions or indicators of broader action 
that are going to be the right ones, you know the ones that most people are doing (P2, p. 
5). 
In fact, this program representative said that her program had abandoned earlier attempts to 
measure EQ impacts by quantifying emissions reductions of the EE program participants based 
on changes to a small set of selected behaviors.  Instead, her organization now asks “people more 
broadly about whether they made changes in their energy-related behaviors and their 
transportation-related behaviors” (P2, p. 3). 
 Another respondent also highlighted the need for greater understanding of what would be 
the most appropriate measures in evaluating EE programs for EQ improvements.  “If you are 
going to move toward having EE produce environmental results,” he said, “you’ve got to know 
on the science and conservation side, what are the threats?  What are the threats to these habitats?  
Who are the drivers?” (P1, p. 11). 
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 Similar to knowing what to measure, there was also some discussion of what qualifies as 
an EQ improvement, particularly for urban EE programs. 
The second challenge for us is defining what we mean by environmental impact.  And the 
reason I mention that is because a lot of our work is urban… like solving a food desert.  
We know those kids are working on a vital environmental issue.  They think they’re 
pissed off because there’s not a grocery store in their neighborhood.  So defining 
environment in a way that’s meaningful to both (R2, p. 12). 
Finally, even if appropriate measures were identified, the issue of time scale once again 
surfaced as a barrier to evaluation: 
If I could five years later find out “what are your energy bills” and “how are you doing” 
and compare, it’d be really cool to see if people, how their energy use is doing, and if 
over five years we were still seeing kilowatt hours saved and all those emissions reduced 
(P3, p. 5). 
 To assist with these evaluation challenges and strengthen the quality and appropriateness 
of evaluation activities related to EQ outcomes, one suggestion was for EE practitioners to 
collaborate with experts in other fields, particularly science and conservation experts. 
The challenge is to get environmental educators working with their science compatriots, 
their conservation practitioners to help them with their environmental impact 
measurables.  That’s where the tough decisions come.  There aren’t enough bodies to do 
it, and many of those outcomes are longer-term than the program itself.  And again, 
environmental educators are not trained to do that kind of stuff (P1, p. 13-14). 
 This subsection highlighted a second barrier EE practitioners face in implementing EE 
programs focused on EQ improvement: limited tools and understanding for evaluating EQ 
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outcomes.  The interview respondents were particularly unsure about the best measures for 
evaluating the impacts of EE on EQ.  This uncertainty may help explain why only two of the 12 
interviewees attempted to evaluate their EE programs for EQ-related outcomes.  In the next 
subsection, a third barrier—limited time and money—will be presented. 
 
G3. Barrier #3: Resources and capacity. 
 A third barrier mentioned by six of the interviewees was a lack of time and money 
resources to devote to program evaluation.  
“We’re very modestly budgeted for the amount of work and the amount of geography we 
cover,” said one program representative.  “So most of our work and energy and fortunes, such as 
they are, go into direct services with the youth in training” (R1, p. 2). 
Another respondent said, “We haven’t systematically conducted any studies… mainly 
because of lack of time” (S3, p. 6). 
These were typical sentiments amongst the interviewees, who said that time to focus on 
evaluation of outcomes was either limited or even nonexistent.  While three of the programs 
received larger headquarters grants, most of the program representatives oversaw EE programs 
with budgets of roughly $15,000-$20,000.  Another respondent highlighted this common plight 
of EE programs facing tight budgets and limited staff capacity: 
We don’t run off of any kind of large endowment or anything, so everything we do has to 
be paid for basically up front.  We have to pay for our time.  We have to pay for our 
materials and everything.  And so it’s difficult for us to devote that much time to be able 
to survey and follow up and do continuing studies (S1, p. 8). 
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 Even the recipient of a larger headquarters grant cited the lack of funds to do substantial 
evaluation beyond just short-term impacts: 
We knew right off the bat that we would not have the resources in terms of dollars to 
track beyond short term.  So it wasn’t a question that [the data] was elusive.  It was a 
question that doing tracking like that is expensive and frankly, our staff… is fairly thin 
and they have other things to do (P1, p. 6). 
To address this issue, one respondent suggested that funders such as the EPA provide an 
evaluation budget of “at least 15 percent of the budget above what’s going to be required to do 
the actual services” (R1, p. 7).  However, EPA required all programs to include an evaluation 
plan in their original funding proposals.  This means that all of the funded programs must have 
considered evaluation needs and costs, to some extent, in their planning from the very beginning.  
However, the data presented suggest that, in many cases, this was still not enough to carry out 
the level of evaluation activities the program representatives perceive is needed to evaluate for 
EQ outcomes.  
This subsection presented interview data related to the third barrier identified by the EE 
program representatives: a lack of time and money to carry out evaluation activities.  The next 
subsection introduces the final barrier that emerged from the interview data: perceived risk in 
exploring the EE-EQ relationship.  
  
G4. Barrier #4: Perceived risks in evaluating for EQ outcomes. 
Finally, while not widely cited by the interview respondents, three program 
representatives said that evaluating EE programs for EQ-related outcomes may be hampered 
because of perceived risks in even asking the question.  
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I’ll tell you that setting that kind of environmental goal is one of the scariest things for 
EE practitioners.  I can tell you just for our staff… getting them to that point of 
acceptance where they’re willing to say, “I’m responsible for X percentage of this getting 
improved in the environment,” that was a huge leap.  Interestingly, and this might be 
worthy of a study in and of itself, it’s mostly a mental block.  We’ve had conversations 
with people even at our organization where we talk about this and they say, “EE is not 
about improving the environment” (R2, p. 12-13). 
While arguing the case for exploring the relationship between EE and EQ, a second 
respondent also expressed concern about possible risks: “Without talking about it, we can never 
actually improve our practice, if indeed that is our long-term goal.  And so we have to ask it,” 
she said, before adding, “What if we find out we’re doing it all wrong?” (S2, p. 3). 
A third respondent spoke about what he said was a historical reluctance within EE 
organizations to engage with controversial issues such as specific EQ problems: 
And I would say that, as there are in many environmental education organizations, some 
trepidation in terms of issues that are controversial or issues that have a real agenda 
behind them.  I mean, 10, 15 or 20 years ago especially, educators… were very hesitant 
to teach about controversial issues or really any issues that were beyond the scope of the 
natural sciences, math, technology and performance standards in schools, etc.  The reason 
I’m saying that is there has been an ongoing emphasis to encourage our educators to 
really get into thornier issues related to conservation because we are a conservation 
organization.  Our mission is conservation.  Our mission is not an informed public (P1, p. 
2). 
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 The previous four subsections summarized four barriers to implementing and evaluating 
EQ-focused EE programs as identified by the 12 program representatives interviewed.  The most 
commonly cited barrier was the perceived scale of EQ problems in relation to the size and time 
scales of EE programs.  Other barriers most commonly mentioned among interviewees were the 
need for better evaluation tools and understanding; limited time and money; and perceived risks 
in evaluating for EQ outcomes.  In the final part of the interview, each program representative 
was asked about the possible utility of the PSR framework in addressing some of the identified 
barriers.  Findings from this part of the interviews are presented in the next section. 
 
H. Utility of PSR Framework 
 In the final section of the interview, the PSR framework was briefly explained to the 
program representatives.  The respondents9 were then asked to what extent, if any, the PSR 
framework might be a useful starting point for exploring the EE-EQ relationship.  Admittedly, 
despite its relative simplicity in comparison to other environmental indicator frameworks as 
discussed in Chapter 2, PSR is still a difficult framework to communicate during a short 
telephone interview.  It is unrealistic to have expected the interview respondents to be able to 
fully articulate possible utility of the PSR framework in relation to EE programs after a two-
minute introduction.  Thus, analysis of the interview responses was focused on two main themes: 
the extent to which the respondents were interested in learning more about the PSR framework in 
relation to EE program outcomes; and the extent to which the respondents attempted to apply the 
framework to EE programs and their own EE programs in particular.  Data related to each theme 
are presented in the following paragraphs. 
                                                
9 Nine of the 12 program representatives were asked this question. The remaining three 
interviews were ended before discussing this topic due to time limitations. 
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None of the respondents dismissed the PSR framework outright.  Indeed, three of the 
respondents were interested enough to want to know more.  “To be honest with you, it really 
intrigues me and makes me want to see more,” said one respondent.  “It makes logical sense to 
me that that would be a helpful way for teachers to think about [this]” (R2, p. 11). 
This was echoed by another respondent: “I would love to have a simplified metric, like a 
simplified explanation of this, to be able to apply that in analyzing outcomes from programs” 
(R4, p. 5). 
Four of the respondents were drawn to the structure that a framework such as PSR could 
provide.  “I mean that seems like a good way to at least structure it,” commented one respondent.  
“Yeah, I think that could be helpful.  I think there does need to be some sort of structure” (P3, p. 
13).  This desire for structure also makes sense given the previous section’s findings that the EE 
practitioners struggled to understand how to reconcile the time and scale issues presented in EE-
EQ analysis. 
The general interest in the framework, however, was not without some healthy skepticism 
and questioning.  Said one respondent: 
Any decent framework that has a logic to it is attractive, is going to be helpful.  I think 
the devil’s in the details, because how do you define these things?  It’s one thing to lay a 
big elaborate construct over it and call it a pressure.  But what really constitutes a 
reduction in pressure?  Is it immediate?  Is it supposed to be like turning a spigot off?  Or 
is it more subtle?  Is it like shifting the values and attitudes of the people?  (R1, p. 8). 
Another respondent worried that the framework could be perceived as simply “smoke and 
mirrors” (R4, p. 5) to overstate claims of the EE-EQ connection.  A third respondent, while 
saying that the overall framework could be “effective,” also wondered, “I’m still seeing a gap 
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there though between the education efforts and the actual actions they would take to create 
meaningful reduction in those pressures because they’re so huge” (S2, p. 7). 
Despite the brief explanation provided of the PSR framework, four respondents were able 
to begin applying the framework to EE programs in general or to their own EE programs.  For 
example, one respondent began to wrestle with her EE program activities and where they would 
fit within the PSR framework: “The only way I could see a fit this quickly is… training people 
on those, what the pressures are and the state is of the climate and providing them with some 
tools for responding and helping others to respond” (P2, p. 4). 
A second respondent went one step further and began to think about a specific outcome 
of her EE program in the context of the PSR framework: 
Some of what’s been done has been water conservation education, and there’s been some 
change in water use as a result.  So a group of fifth graders did a whole water 
conservation project…. Those students have done some sort of education action around 
the school, and there’s been some reductions or some change in the way that the school 
uses water… which ultimately then leads to potentially more water availability in 
streams, so reducing that water consumption pressure (S2, p. 5). 
A third respondent also began to grapple with categorizing some of his program’s 
outcomes as “responses” within the PSR framework: 
There are two things that they specifically did I think that would fit the category that 
you’re speaking of.  One is they took Mill Creek which was the only creek left in Chelsea 
that empties into the Boston Harbor.  And they cleaned the creek up, pulled out all the 
trash, and they were monitoring the water quality and they turned the area into a sort of 
urban refuge.  And they put up signage and they educated the population about the creek 
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and what the importance is of a creek and so forth and so on.  The other one is, Chelsea 
has a very high rate of emphysema and other health issues related to air quality.  They 
educated the population and they lobbied the city council and got them to pass legislation 
to prevent the school buses from idling their motors in front of the elementary schools 
when they were picking up children and dropping them off (R1, p. 5). 
Finally, one of the four program representatives began to explore how the PSR 
framework might actually be used in designing an EE program, thus formally building in EQ 
improvement goals and evaluation right from the start: 
If I thought about all of these environmental issues that we have in our watershed, I can 
think about the changes that have occurred.  So what we would identify as degradation, I 
can think about the changes that have occurred that have led to those quote degradations.  
And then I can think about the specific pressures that have created those changes.  The 
goal then would be to work backwards and think about how do we educate in a way that 
helps people to reduce that pressure.  I think that’s certainly very effective.  I’m still 
seeing a gap there though between the education efforts and the actual actions they would 
take to create meaningful reduction in those pressures because they’re so huge (S2, p. 7). 
This section presented findings that suggest that EE practitioners would be interested in 
learning more about an environmental indicator framework such as PSR that helps to better 
understand the EE-EQ relationship.  Four of the interview respondents attempted to apply the 
framework to EE in general or their own program activities and outcomes.  This is especially 
noteworthy given that they received only a very brief introduction to the PSR framework.  
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I. Chapter Summary 
 This chapter presented findings from semi-structured interviews with 12 representatives 
of EE programs carried out as the second phase of this study.  The interviews focused on further 
exploring the reported EQ impacts of the representatives’ programs, perceptions of the purposes 
of EE relative to EQ results, and understanding perceived challenges and opportunities facing EE 
programs in relation to EQ improvement outcomes. 
 Nine of the 12 program representatives identified EQ improvement as an explicit goal of 
their EE programs.  However, only two respondents made any attempt to evaluate their programs 
for EQ-related outcomes.  Despite this, when asked if their program resulted in any EQ-related 
outcomes, nine of the 12 program representatives were able to identify explicit EQ improvement 
outcomes that could be categorized within the PSR framework.  In general, the outcomes 
highlighted in the interviews were the same as what had been included in the final reports 
submitted to the EPA.  However, three of the 12 respondents shared EQ outcomes that were not 
included in the final reports. 
When asked whether EE programs can improve EQ, all 12 respondents said that EE 
programs do have this potential.  When describing how EE programs can improve EQ, the 
respondents typically described scenarios that fall under one of the two theories of change first 
introduced in Chapter 2.  However, responses related to concepts of environmental citizenship 
and stewardship were also given. 
A majority of the respondents (nine out of 12) also said that EE programs should be 
expected to improve EQ.  However, several respondents highlighted the need for better EE-EQ 
evaluation tools. 
 139 
The interviews also asked about barriers to implementing and evaluating EQ-focused EE 
programs.  The most commonly cited barrier was the perceived scale of EQ problems in relation 
to the size and time scales of EE programs.  The other barriers were evaluation tools and 
understanding; limited time and money; and perceived risks in evaluating for EQ outcomes. 
Finally, the interview data suggest that EE practitioners are interested in learning more 
about an environmental indicator framework such as PSR to help better understand the EE-EQ 
relationship.  Four of the interview respondents attempted to apply the framework to EE in 
general or their own program activities and outcomes. 
In the next chapter, a multiple-case design (Yin, 2009) is used to delve even deeper into 
the characteristics and outcomes of three of the EPA-funded programs in order to better 
understand how and why EE programs result in EQ-related outcomes. 
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Chapter 6: Multiple-case Study Findings 
A. Introduction 
 The overall purpose of this study was to investigate the possible ways in which EE 
programs are contributing to environmental quality improvement.  In the previous chapters, 
findings of an evaluation synthesis and 12 semi-structured interviews with EE program 
representatives were presented.  This chapter presents a multiple-case study of three of the 
programs that received an EPA environmental education grant in 2008.  The purpose of this 
multiple-case study is to delve even deeper into the characteristics and outcomes of three of the 
EPA-funded programs.  The multiple-case study is particularly relevant to this study’s fourth 
research subquestion: How and why do EE programs result in pressure, state, and response EQ 
outcomes, if at all? 
The selection of cases focused on identifying programs that reported the most explicit 
EQ-related outcomes, backed up, when possible, by quantitative or qualitative data.  The 
selection process also took into consideration Yin’s (2009) recommendation to select cases “that 
will most likely illuminate your research questions” (p. 26).  Overall, the criteria for case 
selection were: 
• The program received funding from the EPA’s Environmental Education Grants 
Program in 2008. 
• The program shared its 2008 grant application and final technical report for review. 
• The program participated in a follow-up telephone interview to explore further its 
program outcomes and barriers to EQ improvement. 
• The program reported explicit EQ-related outcomes in one of the three PSR 
categories. 
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• The program reported EQ-related outcomes backed up, preferably, by quantitative 
data.  Because the PSR framework is typically applied using quantitative data, 
preference was given to programs with quantitative outcomes data.  Where no 
programs suitable for case study had quantitative outcomes data, programs with 
qualitative data were considered for case study. 
Because more than three programs met these criteria, other program characteristics were 
taken into consideration, such as the type of participants (e.g. schoolchildren, adults, 
communities), region, and subject focus in order to select three distinctly different programs for 
the multiple-case study. 
In the end, the three cases selected for this multiple-case study were an environmental 
science class at a high school in Rhode Island; an adult education program focused on climate 
change and originally developed in Oregon; and a restoration education program in Maryland.  
The following three sections present each of the cases in more detail.  For each of the cases, 
where individuals and organizations are named, permission was granted by the individuals 
and/or organizational representatives to use this identifying information. 
 
B. Case #1: Scituate High School 
 Tucked away in a far corner of Scituate High School, Room D4 is not your stereotypical 
classroom.  There are no tidy rows of desks facing a whiteboard.  There are no bulletin boards 
meticulously arranged with student work.  Instead, in one corner is a white pick-up truck with its 
hood wide open and in the process of being converted to an electric vehicle.  On a table nearby 
sit lake water samples, one of which is overgrown with algae as a way to demonstrate 
eutrophication.  A banner hanging on one of the classroom walls reads, “Learn how you can be 
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an eco-warrior.” And along another wall is a doorway to the greenhouse and food garden that the 
teacher and her students plant and maintain each school year.  It’s no surprise then that the 
teaching that takes place in this classroom doesn’t fit a conventional mold either.  “If I’m bored, 
the kids are bored,” the teacher, Shannon Donovan, says.  “I can’t stand to be bored.” 
This section presents the first case in this multiple-case study.  Donovan, a science 
teacher at Scituate High School in North Scituate, RI, received an EPA environmental education 
grant in 2008 in order to support activities in her environmental science class.  The EPA grant 
was used to purchase geographic information system (GIS) software and water quality 
monitoring equipment, and to support training for Donovan and other school staff in the use of 
the equipment.  In Chapter 4, two of the outcomes Donovan reported in her final technical report 
to the EPA were classified as response outcomes using the Pressure-State-Response 
environmental indicator framework: Donovan’s students installed plunge pools to prevent 
sediment from running off of a nearby road and into a tributary that feeds the local reservoir; and 
results of water testing were used by the local town to obtain funding for upgrades to septic 
systems.  In Chapter 5, interview data were presented that suggested additional EQ outcomes of 
Donovan’s work.  These outcomes were the inclusion of data in a land management plan and 
control measures being put in place to eradicate invasive species on a plot of land.  These 
outcomes were also classified as response outcomes. 
In the rest of this section, details are presented to understand this case in greater depth, 
and to explore how and why Donovan’s EPA-funded activities resulted in EQ-improvement 
outcomes.  Donovan’s program was selected to be a part of this multiple-case study because the 
program met all of the criteria for case selection outlined in Section A of this chapter.  
Additionally, the program was selected because it had some of the clearest evidence of response 
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outcomes (compared with other programs in the sample), and because the teacher-designed and 
school-age aspects of the program contrasted the nonprofit-led and adult-education nature of the 
other case in this multiple-case study. 
Data were collected and analyzed from the following sources: interviews with the 
teacher, student teacher, and local conservation agency representative; newspaper articles; final 
technical report submitted to the EPA; publicity materials for student activities; curriculum 
documents; a two-hour classroom site visit; and online videos.  Using constant comparative 
analysis (Glaser, 1965), all data were analyzed in order to identify themes relevant to this 
dissertation’s fourth overall subquestion and the focus of this multiple-case study: How and why 
do EE programs result in pressure, state, and response EQ outcomes, if at all? 
 
B1. Description of the case and context. 
 Donovan has been a science teacher for 12 years, the last ten of which have been at 
Scituate High School.  The school sits in a rural part of central Rhode Island and has a total 
enrollment of just over 500 students.  The local area is dotted with a mix of large, new homes 
and small, historic farmhouses, reflecting both the rural setting and the proximity to Providence 
for commuters.  The school is adjacent to the Scituate Reservoir, which provides drinking water 
for 60% of the state’s population.  
During her second year of teaching at Scituate High School, Donovan started looking for 
ways to integrate her passion for environmental topics and issues into her science teaching.  As 
part of a freshman science unit focusing on energy, her students designed a project to assess bus 
ridership rates.  They collected baseline data, launched an education campaign to promote 
ridership, obtained permission from their principal to give a whole-school presentation at an 
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assembly, and collected follow-up data to determine whether ridership improved afterward.  
When the project was finished, Donovan and the students started an environmental club, which 
still operates today.  It also led Donovan to create an environmental science elective course at the 
school.  Donovan described why she worked to integrate environmental themes into her teaching 
in the following way: 
The way I filled that need for myself of having what I was teaching connected to 
something I was passionate about was creating that energy project.  And as a result of 
that, the club developed and grew, and eventually the environmental science course was 
approved.  Just by putting my own personal flavor, spin on things, these other things 
happened. 
 In 2006, Donovan offered the environmental science course as an elective for the first 
time.  The environmental science course is a full-year course that meets four days a week with 
50-minute periods.  Since 2006, enrollment in the course has fluctuated.  During the 2012-13 
school year, for example, just 12 students signed up for the course, and only five were still 
enrolled as of March.  The students who dropped the class “realized they actually had to some 
work,” Donovan said.  “Students know I’m tough.” She also noted that elective courses are 
difficult to fill, and that “the real hard chargers are taking physics and anatomy or physics and 
bio 2.”  
Further, there is no particular mandate for environmental education at the high school nor 
in the state of Rhode Island as whole10.  Indeed, the environmental science class was started 
                                                
10 While there is no state mandate for EE in schools, in 2011 a statewide Environmental Literacy 
Plan was developed by the Rhode Island Environmental Education Association in collaboration 
with the Rhode Island Department of Education. 
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based solely on Donovan’s interest and initiative.  As Donovan noted, “Environmental education 
is not my primary directive.  It’s something extra that I do.”  
Recently, other teachers have taken more of an interest in Donovan’s environmental 
work.  For example, Donovan collaborated with another teacher to pilot a joint curriculum that 
blends English with environmental science using agriculture as the focus.  Additionally, the other 
chemistry teacher at the high school participates in a yearly water quality testing and education 
program that Donovan runs in partnership with a local conservation agency.  While the principal 
has been supportive of the environmental science course to date, Donovan is concerned that 
declining enrollment may mean the course will not be offered in the future. 
As noted earlier, the EPA EE grant Donovan received in 2008 was used to purchase 
equipment and training to support teaching in her environmental science course.  Donovan 
described the grant in this way: 
[The EPA grant] was mostly about getting tools for the students to collect data on 
whatever topic we were investigating at any particular time…. I knew I wanted to do 
something related to water quality and environmental monitoring of some sort, and then 
some geospatial kinds of stuff to display our results but also to access different data sets.   
The specific goals of the grant that Donovan included in her application to the EPA were 
“increasing student access to appropriate technology, the development of rich collaborative 
relationships, and increasing awareness of students and community members about relevant 
environmental issues.” In follow-up interviews, Donovan said that she also aimed for the 
program to improve EQ, “but it’s not something that I endeavored to try and measure.” She cited 
measurability issues as the primary reason for not attempting EQ evaluation. 
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During the EPA grant year, approximately 100 students participated in three different 
activities.  First, students used equipment purchased through the EPA grant to participate in the 
University of Maine’s “Groundwater Education Through Wellwater Evaluation and Testing” 
program (GET WET).  The program focuses on teaching students and communities how to test 
the water quality of their home wells because unlike public water supplies, home wells are not 
routinely tested for impurities.  Despite the fact that the school abuts the Scituate Reservoir, 
which provides drinking water to more than half of Rhode Island’s population, most local 
residents have private wells.  
All chemistry and environmental science students participated in the GET WET program 
during the EPA grant year.  The students took part in workshops led by local experts on water 
quality, geology, forestry and planning; learned to test water samples from their home wells for 
six different parameters; and organized and facilitated a community event to present their 
findings and teach others in the community about the home well testing program.  “[The GET 
WET] program is really to bring awareness to the entire community about when you have a well, 
you are the only person responsible for the quality of water and so you have to get it tested,” said 
Gina DeMarco, District Manager of the Northern Rhode Island Conservation District, who has 
since taken over management of the GET WET program from the University of Maine.  She 
added that since the start of the program, hundreds of Scituate High School students have tested 
their well water.  The Conservation District has been using the data collected over the years to 
form a groundwater map for the entire watershed. 
The second activity supported by the EPA grant involved the environmental science 
students in solving a storm water run-off problem just down the road from their school.  The 
highway commission had previously identified an area where sediment from the road was 
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entering a small stream that fed into the Scituate Reservoir.  Students worked with local 
engineers to test the water quality at the site; to debate and select the best remediation plan; and 
to install plunge pools to capture sediment before it entered the stream.  Over several days, the 
students dug out and installed the plunge pools, and then planted vegetation to prevent erosion 
and run-off.  Since the plunge pool installation, Donovan’s environmental science students have 
removed accumulated sediment from the plunge pools several times.  However, precise 
measurements of the amount of sediment removed have not been recorded. 
In the third activity supported by the EPA grant, the environmental science students used 
the monitoring equipment purchased with EPA funds to survey the incidence of invasive plant 
species on properties owned by a local land trust.  The student-generated data was then used in 
an updated management plan for the property, and control measures to curb the invasive species 
were put in place. 
In addition to participating in the GET WET program every year since the end of the 
EPA grant period, Donovan has continued to use the acquired equipment to help her students 
learn about and address other local environmental quality issues.  During the 2010-11 school 
year, for example, environmental science students collaborated with local forestry officials to 
revise an outdated forest management plan for a tract of forest owned by the school district.  
They first worked with local forest management officials to assess threats on the property and 
used GIS to map key features of the tract.  They then surveyed the local community to identify 
the best ways to encourage community members to use the local forest while also preserving the 
ecological integrity of the forest.  Finally, the students helped update the plan and then worked to 
implement some of its recommendations, including restoring trails and installing interpretive 
signage in the forest preserve.  Students in Donovan’s 2012-13 environmental science class are 
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now creating new interpretive signs to replace the 2010-11 signs, which were vandalized.  To 
discourage future damage, they plan to install smaller signs with quick response codes, which 
will also allow the students to update the interpretive content more easily and regularly. 
In the current school year, the environmental science students are maintaining the food 
garden on school grounds and donating the produce to a local food bank; assisting the local 
elementary schools with the installation of raised garden beds; and working with the 
Conservation District to plan and install a rain garden on the front lawn of the town hall. 
The activities during the EPA grant year resulted in three EQ-related outcomes that could 
be categorized as response outcomes using the PSR framework.  The outcomes were as follows: 
• The plunge pools prevented sediment from entering the local stream and thus the 
reservoir.  Accumulated sediment from the pools has been removed several times to 
date, though no specific amounts are known.  Donovan identified this outcome as an 
EQ improvement, saying: “[The] erosion control project… definitely improved water 
quality in that stream as evidenced from all the sediment that’s accumulated in the 
retention basin…. So in that regard we have definitely made an improvement.” 
• Data gathered through the GET WET program was used to secure funding for 
upgrades to local septic systems, though no specific data about the number of wells or 
the improvements made was known. 
• Invasive species data was used to update a land management plan for a local land 
trust, and control measures were put in place to eradicate the invasive plants. 
While no formal attempts were made to evaluate EQ outcomes, anecdotal evidence exists 
for each of the improvement outcomes identified above.  For example, Donovan’s students have 
removed sediment from the plunge pools “several times” and the land trust’s management plan 
 149 
features student-generated data.  Additionally, Gina DeMarco of the local Conservation District 
said that the students’ efforts had “absolutely” improved EQ.  When asked to identify specific 
data or evidence, however, her response was reminiscent of many of the interviewee responses in 
Chapter 5: “Unfortunately, we don’t do enough monitoring to be able to determine on the ground 
what that means,” she said.  “It’s hard to put a statistic or a value on outreach and education.  But 
certainly with the sediment basins and the rain gardens, that’s actual on-the-ground things that 
they’ve done.” 
This subsection has described details of the overall case and context for the first case 
within this multiple-case study: the environmental science activities at Scituate High School.  In 
the next subsections, key themes that emerged from the data analysis are presented to explore 
how and why Donovan’s EPA-funded activities resulted in EQ-improvement outcomes.  These 
themes are presented as factors that may have contributed to the program’s EQ-related outcomes. 
 
B2. Key issue #1: Real-world application. 
The first factor that may have contributed to Donovan’s programs resulting in EQ 
outcomes is her emphasis on real-world application.  Evidence from interviews, curriculum 
documents, newspaper articles and online videos all suggest that Donovan’s teaching is guided 
by a strong belief in applied and hands-on learning opportunities.  She wants her lessons to have 
real-world applicability and, if possible, impacts.  “That is how I like to teach, providing real 
context for the information learned in a classroom,” Donovan said in an interview with the 
National Education Association Rhode Island (n.d., para. 5).  In another interview, Donovan 
said, “With my students, I am real, and I make it real in order to connect with them and help 
them make connections” (Krieger, 2010, p. 1). 
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Donovan herself explicitly identified a connection between real-world application of 
learning and local improvements in EQ: 
The big thing there is creating these authentic work products that have some real value to 
the students and to the community.  And so if you are teaching by doing and the students 
are doing some project that has real value while they’re learning about the environment, 
then yeah, you’re going to have improvements.  As kids go out and install a rain garden 
or whatever, that’s going to improve water quality. 
Donovan’s teaching typically includes taking action through activities such as 
environmental quality testing, education and outreach, environmental competitions (such as the 
national Envirothon), and food growing.  Some of the environmental actions her students have 
taken (e.g. installing plunge pools) are reflective of EE-EQ Theory of Change #2 (environmental 
education program à action taken as part of the EE program à improved EQ) introduced in 
Chapter 2.  A more traditionally delivered, lab-based environmental science class at the high 
school level would probably not deliver EQ-related outcomes to the same extent or at all.  “I 
hope there are some real-world impacts when we go and install a plunge pool or we go and do 
trail work,” Donovan said.  She also called her environmental science class “place-based 
learning,” making reference to the established education field that uses the local environment as 
the core context for learning (Sobel, 2004).  She went on to suggest that educators who aim to 
improve EQ through their teaching or programs “need to identify a very specific issue in the 
community that you can work on so that what you’re learning about has real consequences and 
what you are going to do has real impact.” 
Donovan also recognizes that not all of her teaching will or even should have EQ-related 
outcomes.  “When we’re talking about macroinvertebrates in the classroom and identifying them 
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to assess water quality, I don’t know that there’s going to be real-world impacts of that,” she 
said.  “It just depends on what we’re doing on a given day.”  
For most of Donovan’s teaching, however, learning about water quality concepts and 
issues is not accomplished solely through hypothetical scenarios that are debated in the 
classroom.  Her students take advantage of their proximity to one of Rhode Island’s major 
reservoirs to study local water quality issues.  Assessment methods also reflect this applied 
learning approach.  A recent test in Donovan’s environmental science course included hands-on 
modeling exercises, rather than just typical pen and paper testing.  
While Donovan hopes that her teaching has real-world impacts (including EQ 
improvement), her main motivation for focusing on real-world application is improving student 
learning and performance.  “[I] know that kids learn better when they’re outside, when they’re 
senses are fully engaged, when they can relate what they’re learning to something they can see 
around them,” Donovan said.  “So it’s educationally sound as well as just the right thing to do.” 
During an interview, Donovan also described how participating in real-world environmental 
science projects such as the updating of the local forest management plan helped to instill 
confidence within her students.  “They were getting a lot of good attention, and these are kids 
that didn’t get a lot of positive attention for anything academic in the past.  It was a big deal.” 
Additionally, while it is not possible from the data available to establish a correlation or 
causality, Scituate High School’s scores on Rhode Island’s standardized science exam have gone 
up by more than 20 points in the past two years (Krieger, 2010).  
Evidence of Donovan’s commitment to real-world application was found in multiple data 
sources reviewed for this multiple-case study.  First, Donovan’s environmental science students 
keep portfolios of their range of projects throughout the year.  These portfolios include photos of 
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the students giving presentations to local community members and getting their hands dirty 
through field work and remediation projects such as the installation of the plunge pools.  Second, 
Donovan’s students and their community-based projects are regularly featured in the local press 
(A. A. Fleming, 2013; LaPlante, 2012; Russo, 2010a, 2010b, 2011).  Third, Donovan increases 
the real-world relevance of her students’ learning by working closely with outside partners and 
guest speakers.  In 2010-11, representatives from three conservation agencies worked with 
Donovan’s environmental science students roughly once per week to guide them in revising the 
forest management plan.  Finally, outside experts and leaders have recognized this particular 
quality in Donovan’s teaching.  For example, when Donovan was named the Rhode Island 
Teacher of the Year in 2011, Rhode Island Governor Donald Carcieri said at the award ceremony 
that Donovan “engages students by incorporating science into real-life context (sic)” (Krieger, 
2010, p. 1).  Similarly, Deborah A. Gist, Rhode Island’s Commissioner of Elementary and 
Secondary Education said, “Shannon Donovan has been a strong advocate for hands-on learning, 
and she doesn’t confine her teaching to the classroom” (Krieger, 2010, p. 1). 
 This subsection described how Donovan’s focus on real-world application in her teaching 
may have contributed to the EQ outcomes of her EE activities.  In the next subsection, a second 
factor will be discussed: strong local partnerships. 
 
B3: Key issue #2: Strong partnerships. 
The second factor within Donovan’s teaching that may have contributed to EQ impacts is 
the relationships she established with local partners and within her school.  In her final report to 
the EPA, Donovan cited the importance of these relationships: 
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Students and faculty developed highly productive collaborative relationships with several 
community partners.  These partnerships helped students to put their knowledge and 
skills to work as they shared data and led community education events.  Our community 
partners recognize our efforts and continue to invite our students to participate in local 
conservation programs. 
During a site visit to Scituate High School conducted as part of this study, Donovan 
spoke again about the importance of these partnerships.  “[The EPA grant] pushed me to reach 
out more to community support networks,” Donovan said, citing the Northern Rhode Island 
Conservation District and the Geospatial Extension Program at the University of Rhode Island as 
important partners.  When asked whether strong partnerships increased the likelihood of EQ 
outcomes for her programs, Donovan said, “I would say they do, but that’s just my observation.” 
Additional evidence reviewed for this multiple-case study suggests that the partnership 
with the Conservation District, in particular, has been a critical aspect of Donovan’s EQ-related 
programs.  With funding from Providence Water, the Conservation District offers outreach and 
education activities to schools and local communities.  Gina DeMarco, District Manager of the 
Northern Rhode Island Conservation District, explained the rationale for the education programs 
and the funding from Providence Water as follows: 
Providence Water uses land acquisition funds to fund us so that the money they would 
have spent on, say, buying acreage, they fund this program with a small portion of the 
money.  They realize that no matter what, a lot of people are going to be living on the 
watershed.  So if they invest money in educating them and getting them to change 
behaviors, it’s at least as valuable as purchasing land that’s abutting the reservoir. 
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Prior to working with Scituate High School, the Conservation District had been working 
with elementary and middle schools only, despite efforts to connect with local high schools for 
nearly 20 years.  “I had found that the previous people who were responsible for making 
educational decisions [at Scituate High School] were more textbook, and they weren’t really 
interested in the community and the real science of it,” DeMarco said.  She added that working 
with Scituate High School has since led to increased interest from other high schools in the 
Conservation District’s education programs. 
Donovan identified the partnership with the Conservation District as critical to the overall 
success of her work, including the EQ-related outcomes: 
That relationship has been so key to everything that I’ve been able to accomplish…. I 
think the biggest thing that came out of [the EPA grant] was the further development of 
the partnerships that I began at that time.  Where the technology support has let me 
down11, those community partners have stepped in. 
This assertion seems well supported by the evidence.  For example, the plunge pools students 
installed would not have been possible without the cooperation of the Conservation District, 
which coordinated the work with highway agencies and provided materials for the installation.  
Similarly, the updating of the Forest Management Plan was only possible with the active 
involvement of the Conservation District and the local forestry manager, who over the course of 
the school year worked weekly with the environmental science students.  In each of these cases, 
the Conservation District played a key role in identifying a local issue the students could address 
and then ensuring that the actions taken were in full compliance with local ordinances and 
regulations.  It is unlikely that Donovan and her students would have had the time, resources, 
                                                
11 Software compatibility and installation issues were cited in the final report to the EPA as the 
biggest problems encountered in implementing the activities funded by the grant. 
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connections and expertise to meet all of the requirements involved in their EQ-related projects 
without the support of the Conservation District. 
Not all of the EQ-related work Donovan’s students have carried out has originated with 
the Conservation District, however.  While DeMarco suggested to Donovan that her students get 
involved in the roadway plunge pool installation, the gardening projects at the high school and 
elementary schools originated with Donovan and her students.  “It works both ways and we’re 
very flexible in what we’ll do with them,” DeMarco said. 
Working in partnership has been valuable for not only Donovan and her students, but also 
the Conservation District, DeMarco said.  That the Northern Rhode Island Conservation District 
continues to work with Donovan’s students suggests that the relationship is mutually beneficial.  
According to DeMarco, the partnership has helped fulfill the directive for the funding from 
Providence Water and has finally enabled the Conservation District to work with older students.  
DeMarco described these benefits as follows: 
By Shannon opening up the door to us and working with us, it’s now expanded so that 
other teachers within these departments are doing the same.  It makes it more sustainable 
so if Shannon should leave, now this relationship has been developed with the principal, 
with all of the science department… It’s helped to sustain our efforts as well beyond 
Shannon’s employment there. 
She also spoke more generally about the value of this collaboration to the Conservation District 
and its funder: 
We believe that students are the future, that if we teach them when they’re young that 
regardless of what types of careers they choose, they’ll have this background 
knowledge… they’re going to understand why they need to protect wetlands, what is the 
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impact on groundwater…. It’s sort of a domino effect for us.  We get more bang for our 
buck, so to speak, when we involve the town.  They’re going home, they’re bringing 
materials, bringing the involvement of parents. 
In addition to the local partnerships, Donovan acknowledges the importance of the 
relationships she has established with the leadership at her high school.  Donovan said it would 
not have been possible to get the environmental science class off the ground without the 
principal’s support.  She also noted that the principal has remained supportive even during 
periods of low enrollment.  “Having a department chair and a principal and vice principal that let 
me try things, that’s absolutely critical,” Donovan said.  “There’s a lot of places where I 
wouldn’t be able to do what I do because of that.” 
She also noted the support she has received from her fellow teachers.  As highlighted 
earlier in the chapter in section B1, Donovan has undertaken joint projects with the other 
chemistry teacher and an English teacher.  Overall, Donovan said, while some teachers at her 
school were not interested in her teaching style and methods, “most of them think it’s pretty 
cool.”  She also said that more teachers would be willing to try new approaches to teaching if 
there was less of a focus on standardized testing: 
I think there is a whole lot more that teachers would be willing to do if it weren’t for this 
craziness with standardized testing… I’m hopeful that the pendulum will swing back to a 
more moderate ground where teachers can be creative and do placed-based learning 
because that’s where they’re going to find the issues they can work on and have real 
outcomes with their students. 
This subsection has presented data to demonstrate how the partnerships Donovan formed 
with local organizations and within her school may have contributed to her program’s EQ 
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outcomes.  In the next subsection, Donovan’s commitment to EE and EQ-related teaching is 
presented as a final factor. 
 
B4: Key issue #3: Commitment to EQ-related teaching. 
The third factor that may have contributed to the program’s EQ-related outcomes is 
Donovan’s personal commitment to environmental education and teaching that addresses local 
EQ issues.  Donovan said she aims for her teaching to improve EQ because “it’s kind of a moral 
imperative for me personally.”  She also highlighted this commitment to environmental 
education in her acceptance speech when she was named the 2011 Rhode Island Teacher of the 
Year.  Speaking to her students, she said, “You guys really are our future, and we need your help 
to teach all of us how to move toward a sustainable future” (Nowsu, 2010). 
Three other pieces of evidence further demonstrate Donovan’s commitment to EE and 
teaching that addresses EQ issues: 
• Funding she has received to support her teaching: In addition to the EPA grant, 
Donovan has received a grant from Amgen to retrofit a gas-powered vehicle with an 
electric motor, and a grant from the Champlin Foundation to upgrade technology in 
the science department classrooms.  Donovan and her students also hold an annual 
plant sale, which raises approximately $1500 annually to support their ongoing 
environmental projects.  Patrick A. Guida, vice chairman of the Rhode Island Board 
of Regents for Elementary and Secondary Education, said: “She has used these grants 
to improve student achievement, to advance her teaching, and to improve the 
environment at her school and in the Scituate community” (emphasis added) (Krieger, 
2010, p. 1). 
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• Awards she has received: As noted earlier, Donovan was named Rhode Island 
Teacher of the Year in 2011.  She was also named Scituate Teacher of the Year in 
2010.  Citing Donovan’s EQ-related projects such as the forest management plan and 
the well-water testing program, Deborah A. Gist, Commissioner of Elementary and 
Secondary Education said: “Her work is an inspiration to her students, her colleagues, 
and her fellow teachers across Rhode Island” (Krieger, 2010, p. 1).  
• The “Learn how you can be an eco-warrior” banner that she sometimes hangs in her 
classroom: Quite simply, it is difficult to imagine such a banner hanging in the 
classroom of a teacher who was not personally committed to teaching for 
environmental change. 
Hints of Donovan’s commitment to EE can also be found in a video (Rhode Island 
Teacher of Year Shannon Donovan thanks her favorite teachers, 2011) released when she was 
named Rhode Island Teacher of the Year.  The Teacher of the Year from every state was asked 
to describe—in just one minute—his or her favorite teacher or teachers.  Donovan talked about 
the influence of her grandmother and the formative experiences in nature she provided, which 
helped inspire Donovan to become an environmental educator:  
[My grandmother] instilled in me a love for nature and the natural world through 
activities such as hunting for earthworms in the backyard on a really rainy night, and she 
helped me learn observational skills that have been very helpful to me. 
Focusing her teaching on her passion for the environment and nature, Donovan said, is 
what motivates her.  “Being an educational professional is mentally and physically challenging,” 
she said, “but when it’s connected to something you care about, it’s easier to keep up the energy 
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and interest—for you and your students” (National Education Association Rhode Island, n.d., 
para. 9). 
However, while Donovan’s commitment to EE and EQ-related teaching means she aims 
for her programs to have real-world (including EQ) impacts, she doesn’t believe that all EE 
programs should be expected to do so.  “Should that be an absolute requirement?... I don’t think 
that I would say that’s an absolute requirement that the PIs [principal investigators] be forced to 
demonstrate that because it’s going to be a lot of smoke and mirrors in a lot of cases because the 
measurability is so hard.” 
This subsection has reviewed data that illustrated Donovan’s commitment to EE and EQ-
related teaching, and the role this commitment may have played in the achievement of EQ 
outcomes.  In the next and final subsection, a brief summary of this case will be presented. 
 
B5: Section conclusion. 
This section has described the first case in this multiple-case study.  The EPA grant 
received by Shannon Donovan from Scituate High School enabled her program to achieve three 
EQ outcomes: the installation of roadway run-off remediation measures; upgrades to septic 
systems after water quality testing; and the implementation of control measures to eradicate 
evasive plant species.  The key factors that may have contributed to these outcomes were a focus 
on real-world application in the learning process; partnerships with outside organizations and 
school leadership; and an enthusiasm for and commitment to EQ-related teaching.  In the next 
section, the second case in this multiple-case study is presented. 
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C. Case #2: Climate Masters 
 In May 2012, 19 residents of Santa Fe, NM, began a 10-week course to learn more about 
climate change and how they could take action in their own lives and in their communities to 
reduce greenhouse gas emissions.  At the end of the course, the participants would be certified as 
“Climate Masters.” One of the requirements of the free course was that each participant would 
give 30 hours of volunteer time to climate-related activities at the end of the course.  In previous 
Climate Masters courses, individuals had volunteered at information booths, given presentations 
at local schools and helped their neighbors increase the energy efficiency of their homes.  The 
Santa Fe group, however, decided to work collectively.  They learned that the state of New 
Mexico spends $60,000 every month on electricity for its capitol buildings.  Given the fact that 
Santa Fe is sunny 300 days out of the year, the Climate Masters group asked why solar energy 
was not being used to power government buildings.  This would not only decrease greenhouse 
gas emissions but also save the state hundreds of thousands of dollars or more each year.  
Working with other local conservation groups, the Climate Masters organized the first-ever 
Renewable Energy Day at the state legislature, and they have now secured budgetary allocations 
for half of the $250,000 necessary for the design and installation of solar panels that will provide 
100 megawatts of power, or 20 percent of the energy used by the capitol complex.  Their 
eventual goal is for the capitol buildings to be run entirely on renewable energy. 
This section presents the second case in this multiple-case study.  The Resource 
Innovation Group (TRIG), a nonprofit organization in Eugene, OR, received an EPA 
environmental education grant in 2008 in order to support the development and implementation 
of the “Climate Masters at Home” program.  In Chapter 4, three of the outcomes TRIG reported 
in its final technical report to the EPA were categorized as pressure or response outcomes using 
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the Pressure-State-Response environmental indicator framework: a two-ton per person reduction 
in greenhouse gas emissions (pressure); the purchase and installation of a photovoltaic system 
(response); and the initiation of a composting program at a local grocery chain that diverted five 
tons of waste from landfills every month (response). 
In the rest of this section, details are presented to understand this case in greater depth, 
and to explore how and why the Climate Masters program resulted in EQ-improvement 
outcomes.  TRIG and the Climate Masters program were selected to be a part of this multiple-
case study because the program met all of the criteria for case selection outlined in Section A of 
this chapter.  Additionally, the program was selected because it had quantifiable data as evidence 
of its pressure outcome and because the adult-education focus of the program complemented this 
multiple-case study’s other case, which focused on schoolchildren. 
Data were collected and analyzed from the following sources: two hour-long interviews 
with the original program developer at TRIG; hour-long interviews with six course facilitators at 
four other organizations; 20-minute interviews with four course participants; the grant 
application submitted to the EPA; the final technical report submitted to the EPA; curriculum 
documents including a participant handbook; the course facilitator handbook; presentation 
materials including Powerpoint files; evaluation summaries; participant surveys; publicity and 
advertising materials; photos; and program websites.  Using constant comparative analysis 
(Glaser, 1965), data were analyzed in order to identify themes relevant to this dissertation’s 
fourth overall subquestion and the focus of this multiple-case study: How and why do EE 
programs result in pressure, state, and response EQ outcomes, if at all? 
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C1. Description of the case and context. 
The Climate Masters program was first developed in 2008 by TRIG, a nonprofit research 
and education organization based in Eugene, OR, and affiliated with the Center for Sustainable 
Communities at Willamette University.  TRIG’s mission is “to foster the development and 
application of innovative thinking and approaches to complex social-ecological problems, 
including global climate change.” 
Sarah Mazze, TRIG’s Program Director, said she was hired to “design an educational, 
behavior-change focused program for households,” but the details of what that looked like were 
up to her to determine.  In 2008, TRIG received funding from the EPA’s EE grants program to 
support the development of the Climate Masters program.  The original grant application to the 
EPA specified the following two program goals: 
• Complete a model for outreach to households around climate change and reducing 
greenhouse gas emissions, and run a pilot on outreach to businesses on the same 
topic12.  
• Disseminate the model regionally and nationally. 
Mazze, the program’s original designer, described the program’s goals in her own words 
as follows: “The intention of the program is to give participants a deep understanding of where 
greenhouse gas emissions come from in their lives, and empower them to make changes in their 
own lives to reduce those emissions and also to work with other people in their communities to 
support those others in reducing greenhouse gas emissions.” 
TRIG designed the program based on the Master Gardener and Master Recycler models.  
The intention was to build a corps of local climate change experts, who would then work within 
                                                
12 While a business-focused program was also developed, this case study focuses only on the 
household-focused program. 
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their networks and communities to encourage and support others in changing their climate-
related behaviors.  Mazze described her decision to use the “Master” model as follows: 
[The Master model] is an effective model in terms of engaging individuals and kind of 
creating a broader presence in the community.  I say that from here in Eugene, OR, where 
Master Gardeners and Master Recyclers are a pretty active or pretty prominent presence 
in the community.… They’re visible here.  There are many highly committed and 
passionate Master Gardeners and Master Recyclers. 
Mazze said she hoped creating local networks of “Climate Masters” would be an 
“effective means of channeling the interest that people had in making changes on a personal 
level by creating a community that would keep them engaged and connecting them with 
resource-based information, and then also putting them out into the community so there could be 
a ripple effect.” 
During the EPA grant period, 100 individuals participated in four Climate Masters 
courses in Oregon and New Mexico.  Since then, approximately 150 individuals have taken part 
in additional courses in Oregon, New Mexico and Nebraska.  To date, 248 individuals have taken 
part in Climate Masters at Home courses in the following locations and run by the organizations 
indicated: 
• Lane, Linn, Benton, Clackamas, and Marion Counties, OR (TRIG, City of Eugene, 
Oregon State University Extension Service): 75 
• Eugene, OR (Oregon State University Extension Service): 40 
• Santa Fe and Albuquerque, NM (New Mexico Environment Department): 75 
• Santa Fe, NM (Santa Fe Watershed Association): 19 
• Lincoln, NE (University of Nebraska Extension Service): 39 
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Having outside organizations adapt and implement the Climate Masters program met one 
of the goals of the EPA grant (“disseminate the model regionally and nationally”).  TRIG 
continues to make all of the materials developed through the EPA grant available to interested 
organizations.  Mazze described this approach as follows: 
The model of our organization is to start things and then to spin them off to others and let 
them take their course in the world.  It’d be great to be able to provide some more support 
to those that are doing that, to do some more to promote the program, but I don’t have the 
funding right now. 
The “off-the-shelf” nature of the Climate Masters program was one of the most appealing 
aspects of the program for other sponsoring organizations when considering whether or not to 
implement the program.  As one of the program organizers in another state said: 
It was great that they already had materials developed that you could use and then adapt 
to your specific location.  A lot of the information was general, but then you could add in 
things specific to your local area.… It saves a lot of time and effort, and really helps to 
get more of these programs on the ground and running. 
A program organizer in another state echoed these comments: “I thought it looked really 
interesting, intriguing and transferable.  It looked like something we could start implementing 
and a service we could provide because the handbook was already there and the format for the 
classes was there.” 
TRIG and the New Mexico Environment Department are no longer running the Climate 
Masters program.  Despite the designation of the Climate Masters program as the state of 
Oregon’s official climate change education program, TRIG was not able to raise the funds 
necessary to sustain the program, and Mazze has since taken on other project work.  She does 
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provide support as she is able, however, to Climate Masters programs run by other organizations.  
Similarly, the New Mexico Environment Department ended its Climate Masters program in 2011 
after offering three courses because a change in governors brought new priorities to the 
department.  However, as of March 2013, Climate Masters courses were still being offered in 
three locations: Lincoln, NE, by the University of Nebraska Extension Service with support from 
an EPA EE grant (2011); Corvallis, OR, by the Oregon State University Extension Service in 
Benton County with support from the EPA’s “Climate Showcase Community” program; and 
Santa Fe, NM, with support from local funders and individual donors. 
 The original Climate Masters program was designed as a 10-week course, with each 
weekly session running for three hours.  Participants are adults, with the typical class attracting a 
mix of university students, working professionals and retirees.  While a designated facilitator 
oversees the full course, the program relies heavily on outside experts as guest speakers.  The 
weekly sessions also include small-group activities, discussions and occasional field trips to 
relevant sites such as landfills or power generation facilities.  Each weekly class is supplemented 
with in-depth information in an accompanying 70-page participant handbook.  The focus areas of 
the 10 weekly sessions as originally developed by TRIG were: 
• Climate Change Science 
• Home Energy 
• Transportation 
• Consultation Techniques and Training 
• Yard and Garden 
• Food Emissions 
• Renewable Energy 
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• Consumption, Waste and Green Building 
• Consumption and Communication 
• Preparing for Climate Change 
 The other implementing organizations have made modifications to better reflect local 
issues and interests.  For example, in New Mexico and Nebraska, units on water were more 
heavily emphasized, and discussion of renewable energy sources focused on solar (New Mexico) 
and wind (Nebraska).  Recent courses in New Mexico and Oregon have also placed more 
emphasis on communication strategies.  One of the program organizers explained the reasoning 
behind this change as follows: “The things I like to hear are when people say taking the class 
gave them the confidence to talk to the community, or it gave them the background that they can 
go out and feel comfortable when working with the public.” The courses run by the OSU 
Extension are also advertised under a different name: Neighborhood Sustainability Stewards.  As 
a program organizer there explained: 
Although they liked the name Climate Masters, the volunteers felt a little uncomfortable 
out in the community doing their volunteer work because it seemed to be a name that 
brought up a lot of emotions, positive and negative.  And so that’s where the name 
change came about.  We felt that we would broaden the focus to more sustainable living 
and try to make it a little bit less contentious in the community. 
 At the end of the ten-week course, each Climate Masters participant is asked to complete 
30 hours of volunteer activities.  In the past, program facilitators have offered opportunities for 
volunteering, such as staffing information booths at local fairs and events, or giving 
presentations to local community or school groups.  However, participants are also encouraged 
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to design their own volunteer activities.  Examples of participant-initiated volunteer efforts 
include: 
• creating a community garden; 
• starting local activist groups (e.g. Lincoln Citizens Climate Lobby, Got Sol); 
• helping to start a workplace “green team”; 
• creating customized bike maps for local residents; 
• working with local businesses to promote recycling of unused materials. 
Explaining the role of the volunteer projects in the Climate Masters program, one of the 
program organizers outside of TRIG said: 
We really give them useful, day-to-day things that you can do to reduce your carbon 
footprint…. It’s easy enough that they can relay it so well to other people.  So it’s really 
action-based, and that’s why those 30 hours of volunteer time are in there, so that they’re 
going out into the community and hopefully getting other people fired up to reduce their 
carbon footprint as well. 
As noted earlier, the Climate Masters program was selected for this multiple-case study 
because it reported EQ-related outcomes at the end of the 2008 EPA EE grant period.  The final 
technical report TRIG submitted to the EPA highlighted three EQ outcomes.  One of these 
outcomes could be categorized as a pressure outcome using the PSR framework, and two could 
be categorized as response outcomes.  
• In the program’s pilot phase, participants “reduced their personal greenhouse gas 
emissions by two tons per person” (pressure outcome). 
• The purchase and installation of a $129,000 photovoltaic system (response outcome). 
   
 
168
• The initiation of a composting program at a local grocery chain that diverted five tons 
of waste from landfills every month (response outcome). 
Achieving EQ-related outcomes was one of the explicit goals Mazze had in mind when 
designing the Climate Masters program.  She said the program was originally designed to 
support individuals and communities in changing their climate-related behaviors and thus 
reducing their environmental impacts.  Mazze explained: 
It’s really focused on reducing greenhouse gas emissions, and so of course that’s related 
to climate change, a problem which has social roots but environmental impacts.  But then 
a lot of the things that people are doing to reduce their greenhouse gas emissions have 
non-climate-related benefits.  So saving, cutting your energy use or using renewable 
energy has other benefits.  Here in the Pacific Northwest, there are impacts from our 
hydropower in terms of the dams and the fish.  In other parts of the country, coal and 
mountaintop removal and all that. 
Measuring individual reductions in greenhouse gas emissions, however, was much more 
challenging than Mazze expected.  During the course’s pilot phase, TRIG attempted to track 
changes in participants’ emissions-related behaviors and electricity use.  Based on the electricity 
bills of participants and behavior-focused questionnaires, they were able to estimate that the 
course participants had on average reduced their annual greenhouse gas emissions by two tons 
per person.  After the pilot phase, however, TRIG stopped trying to calculate emissions 
reductions.  Mazze explained the reason behind this change as follows: 
The first year, we actually calculated emissions reductions and then also calculated 
people’s energy, their electricity use and changes of their electricity use.  That was kind 
of a little bit problematic.  There were various issues with the, it was just difficult to get 
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that data.… There are so many different things that people could do to reduce their 
emissions that it seemed almost arbitrary to be picking 10 different things or 20 things 
that may or may not have been what that person decided to change.  We ended up asking 
people more broadly about whether they made changes in their energy-related behaviors, 
their transportation-related behaviors. 
In the previous quote, when Mazze identified as problematic the “10 different things or 20 things 
that may or may not have been what that person decided to change,” she was referring to the 
difficulties in deciding, as the program designer, which behaviors to track and therefore on which 
to base emissions reductions calculations.  However, complex emissions calculators are now 
available online and are beginning to be more widely used in education and behavior change 
programs.  (The EPA, for example, offers an emissions calculator at 
http://www.epa.gov/climatechange/ghgemissions/ind-calculator.html.) Mazze herself is now 
tracking emissions reductions of participants in another program by using an online calculator.  
She said this data is required by the EPA, the funder of the program.  She explained: 
Our emissions are so complex, and they’re so difficult to measure.  An individual, it’s 
always self-reported unless you’re getting their electric bills and gas receipts.  So it’s 
never going to be perfect, but it’s better than nothing… It can at least show you that 
people are telling us that they’re changing their behavior in their households a lot, but 
wow no one’s doing anything in their diet or no one’s doing anything in their 
transportation.  I wouldn’t necessarily issue carbon credits based on it, but I think it can 
be a good indication of a program’s relative effectiveness or not. 
For the Climate Masters program, Mazze shifted the focus from quantifying emissions 
reductions to attempting to link climate-related behaviors to DiClemente and Prochaska’s Stages 
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of Change model13 (Prochaska & DiClemente, 1986).  She and a colleague published an article 
in the Journal of Extension (Mazze & Stockard, 2013) about their experiences.  Applying the 
Stages of Change model was not without its limitations, however.  As Mazze explained: 
We tried to follow the Stages of Change model precisely and pick behaviors that would 
indicate certain levels, certain stages of change.  I think what ended up happening is we 
realized that the course covers so much ground and within each of the behaviors, it’s not 
like quitting smoking where you’re either smoking or you’re not smoking… When you’re 
talking about “are you behaving in an energy-efficient manner or not in your home,” 
there are so many different actions you could do.  You could be turning off the lights 
when you leave the room, you could be running the dishwasher when it’s full or not full, 
you could be turning your thermostat down. 
The sponsoring organizations of the more recent Climate Masters courses have attempted 
to evaluate, to a more limited extent, whether participants changed their climate-related 
behaviors after taking the course.  For example, in a follow-up survey one year after taking the 
course, participants in Oregon were asked, “Did the course lead you to make changes in your life 
to reduce your greenhouse gas emissions and/or live more sustainably?” If a participant 
answered yes, he or she was then asked to list or describe those changes.  However, these 
changes were not verified, collated or quantified in any way.  
                                                
13 The Stages of Change (or Transtheoretical) model was originally developed to describe the 
processes people go through in attempting to change unhealthy or addictive behaviors. In the 
model, individuals move through five stages of change: precontemplation, contemplation, 
preparation, action, and maintenance. One of the core ideas behind the model is that people enter 
the stages at different points and move through the stages at different speeds. Thus, a behavior 
change intervention needs to be tailored to the specific stage an individual is at in the behavior 
change process. 
 171 
In Nebraska, participants were asked a similar question.  After the first Climate Masters 
course, 88% of the 19 participants said they had made changes in their lives to reduce 
greenhouse gas emissions.  These changes included biking, thermostat adjustments and replacing 
light bulbs, among other actions.  In a report to the funder of the Nebraska program, the course 
organizers said: “While each of these changes is significant, those participants who chose to 
share their knowledge about carbon footprint reduction with others have helped to snowball the 
reduction throughout the community.” However, evidence to support this “snowballing” of 
emissions reductions was not included. 
One of the course organizers highlighted the need for more rigorous evaluation of EQ-
related outcomes: “That’s definitely a weak point.  It’s very difficult to measure with a program 
like this.  Other than the casual conversations that we’ve had with people about what they’ve 
done in the class, there isn’t really a way to measure what their actual environmental impact 
was.” 
 Another course organizer suggested some of the reasons evaluating for EQ impacts of EE 
programs can be difficult.  She said:  
I think part of the reason it’s so hard to measure is that it’s not a direct next step, it might 
be a series of steps.  Maybe somebody is going to pursue something in the environmental 
field and work towards policy that might make a measurable difference.  But it takes a 
while to get to that point where you can actually measure the impacts.  It’s not something 
that’s easy to determine in a class like this. 
Finally, one of the course organizers raised concerns about the reliability of self-reported 
data, which is a common way of calculating emissions reductions: 
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It’s hard when it’s self reporting because I think some people may be embarrassed if they 
didn’t do the things they said they would do, like maybe they pledged to stop driving to 
work but they still do it… So I think it’s hard to track through self-reporting.  And I don’t 
know how you would track it any other way. 
This subsection has described details of the overall case and context for the “pressure 
outcome” case within this multiple-case study: the Climate Masters program.  In the next 
subsections, two key themes that emerged from the data analysis are presented to explore how 
and why the Climate Masters program resulted in the EQ-improvement outcomes reported to the 
EPA.  These themes are presented as factors that may have contributed to the program’s EQ-
related outcomes. 
 
C2. Key issue #1: Creating community and fostering networks. 
The first factor that may have contributed to the Climate Masters program resulting in EQ 
outcomes is the community and network it creates amongst participants.  Data from interviews, 
course evaluations and surveys suggest that finding a group of engaged individuals with similar 
interests was perhaps the strongest enabler of change amongst the participants, which then may 
have led to EQ outcomes.  Three of the four course participants interviewed for this case study 
identified the networks they developed as the most important outcome of the program.  Said one 
of the course participants: “I’m taking away network.  I had no idea what to expect.  I really 
didn’t.  I thought it would be updated ways to run a household in a very environmentally 
compassionate way.” A second course participant echoed these sentiments: “I think it might just 
be connections.  There are a lot of wonderful people in this town doing so many great things.” A 
third participant also named this networking aspect as the most valuable outcome of the course: 
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Finding out who is who in all of the parts of the climate change curriculum that’s 
working on this locally… I think really my behaviors that changed were in terms of my 
relationships with people in Santa Fe that I’ve now built into both work and community 
activism on a larger scale. 
These connections have led this participant to work in partnership with a local nonprofit 
organization to “green” the operations of 14 lodging providers in her city.  She is also working 
with government and private sector organizations to develop a green business certification for 
the city.  She said these projects are the direct result of the connections she made through the 
Climate Masters program. 
 TRIG’s Sarah Mazze explained the role of the community building that takes place 
through Climate Masters as follows: 
I think part of it is, and I’ve experienced it myself, I’m biking to work and a big SUV 
pulls up next to me, and I go, “Why am I even bothering?” Most of the time, I love my 
bike commute.  But on those days that I’m not loving it and that SUV pulls up next to 
me, it’s easy to think I should just throw in the towel.  And I think part of it is even if the 
community is not as durable as I would have hoped—though maybe it will be at some 
point in some places—at least being connected with all of those people at a point in time 
even just gives those participants that sense of, OK, there are other people out there who 
are trying in their own personal lives to make the changes they know are the right thing to 
do and I’m not the only one. 
A course facilitator in New Mexico also explained how the course activities were 
designed to build connections amongst the participants:  
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One of the key pieces for this program is the fact that we do a lot of group activities 
during the training and they get to know each other, and there’s this kind of networking-
type relationship that they get going.  I always try to make sure that they’re paired up 
when they volunteer… That’s really successful for the volunteer piece of it. 
This community or network effect was also one of the motivations for basing the design 
of the Climate Masters program on the Master Gardener and Master Recycler models, Mazze 
said.  With dozens or even hundreds of Climate Masters in a community, the cascading effect 
could be substantial.  Additionally, an active group of Climate Masters in a particular area would 
be able to offer support to one another.  However, Mazze said Climate Masters has been limited 
by a lack of ongoing funding, and thus the program has not been able to reach the scale of the 
Master Gardener and Master Recycler programs.  For example, since Climate Masters started in 
2008, the program has trained approximately 250 Climate Masters in three states.  In 
comparison, in 2009 there were nearly 100,000 active Master Gardeners in the United States 
(Cooperative Extension System, 2009).  Mazze explained: 
I don’t know that [Climate Masters] has been resourced in the way that the Master 
Gardener and Master Recycler programs have been anywhere in terms of the finances in 
any given year as well as over time.  And so Master Gardeners and Recyclers have now 
in many communities hundreds of people who have gone through the programs, and of 
those hundreds, there’s a subsection that remains engaged and shows up for regular 
events that keep a core community going.  I think that’s harder to do with fewer classes 
happening, fewer groups of people having gone through the program.  But then I think 
each of the Climate Masters programs has had a struggle for financing.  I don’t think 
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anyone has had a full-time person like the Master Gardeners and Master Recyclers often 
do to coordinate their activities. 
 This subsection has presented data that suggests that the community and networks built 
through the Climate Masters program were one of the most important outcomes for participants.  
These networks, in turn, enabled some of the participants to take actions to promote improved 
EQ.  In the next subsection, the role of the participants as “early adopters” of climate-friendly 
behaviors will be explored. 
 
C3. Key issue #2: Early adopters. 
The second factor that may have contributed to the Climate Masters program resulting in 
EQ outcomes is that the courses have appealed largely to “early adopters” of climate-related 
behaviors.  Rogers (2003) notes that an early adopter “decreases uncertainty about a new idea by 
adopting it, and then conveying a subjective evaluation of the innovation to near peers through 
interpersonal networks” (p. 283).  As early adopters of climate-related behaviors even before 
participating in the Climate Masters program, the Climate Masters participants may have been 
more receptive to further behavior changes compared with individuals who had not made any 
climate-related behavior changes previously.  One of the course organizers in New Mexico 
explained: “Most everyone who’s come to the class so far, they’re already fairly bought-in to that 
style of living.  Although the training brings out things that they may not know, they’re already 
doing much of it themselves.” One of the participants also described herself in language that 
supports the early adopter categorization: “I was already doing a lot of things.  I already 
recycled.  I compost.  I have a garden.  I grow my own food.  I do have two vehicles, but I ride 
my bike more.  So I think I was already doing most of the behaviors.”  
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The course organizers shared additional examples of participants who, prior to taking the 
course, were already engaging in climate-friendly behaviors including converting entire yards to 
food gardens, living off the grid, and helping local residents find facilities for difficult-to-recycle 
items.  These examples, along with the descriptions in the previous paragraph, suggest that the 
typical Climate Masters participants had already adopted many climate-friendly behaviors. 
Despite the fact that the participants were “already fairly bought-in” and practicing many 
of the climate-friendly behaviors the Climate Masters program recommended, data sources 
examined for this multiple-case study suggest that the Climate Masters courses did have, to some 
extent, a further impact on the participants’ behaviors.  For example, as noted earlier, the pilot 
version of the Climate Masters program estimated that participants reduced their annual 
greenhouse gas emissions by two tons per person on average.  Course evaluations and follow-up 
surveys also provide evidence that participants were self-reporting changes in behavior such as 
driving less, using less water, turning down thermostats, and composting.  Additionally, in a 
follow-up survey of nine participants one year after completing the Climate Masters course, a 
majority of respondents said they “now consider climate impacts when making decisions and/or 
purchases related to” home energy, transportation, packaging, gardening, recycling and water 
use. 
All of the course organizers highlighted these individual-level impacts as one of the most 
successful aspects of the course.  As one of the organizers explained: “People are just interested 
in learning more about what they can do.  It seems like across the board everybody came back on 
the questions that they were going to implement some of the things they learned in their life.” 
Another course organizer highlighted the impact she believed the course had on 
individual participants: 
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The program is really focused on the individual, and it’s empowering.  People know 
about climate change and that it’s this enormous problem.  But a lot of times people feel 
lost… Information that is actually oriented toward the individual, when they realize wow 
there is something I could do to reduce my emissions and that will overall contribute to 
reducing the impacts of climate change or hopefully it will.  And I think that that alone, 
knowing that they did have a role, is one of the most important things. 
A third course organizer also referenced the impacts on individual behavior: “I could see them 
integrating it into their life.  They would tell me about taking the bus or planning the route to do 
their errands so they wouldn’t have to backtrack and spend less time driving.” 
An intriguing finding in the data, however, was that while the written course evaluations 
and the comments from course organizers suggested that the participants were making personal 
behavior changes after participating in Climate Masters, three of the four participants 
interviewed for this multiple-case study said it was difficult to pinpoint major changes they made 
to their behaviors as a result of the Climate Masters program.  Said one of the participants: 
I do have some pretty eco-freak practices in my house, but I don’t think I learned them 
there [at Climate Masters]…. It’s all things that I did before and would have known 
about, that my neighbors do.  But anytime you bump it up a little bit more, it raises the 
bar.  I might just work a little harder at reducing my footprint.  I just couldn’t pinpoint.  I 
didn’t run out and get solar panels or change my place any or insulate anything. 
A second participant also said smaller behavior changes were difficult to identify: “A lot 
of things I was already doing.  I am trying to become even more educated about the recycling for 
the harder items like Styrofoam.” The third participant said, “I was already doing a lot of things.  
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I already recycled.  I compost.  I have a garden.  I grow my own food.  I do have two vehicles, 
but I ride my bike more.  So I think I was already doing most of the behaviors.” 
The participant interview data suggest that the greatest impacts on participants in the 
Climate Masters program may not have been on individual behaviors, as the course developer 
and organizers intended.  Instead, their early adopter status may actually have enabled 
participants to take bigger actions—personally, collectively and in their communities—as a 
result of the Climate Masters program.  For example, the Santa Fe group highlighted at the 
beginning of this section is pushing for institutional change to bring renewable energy to 
government buildings.  Similarly, the participant highlighted is working with local groups green 
hotel operations and to create a green business certification.  Additionally, a participant in 
Nebraska started the Lincoln Citizens Climate Lobby, which one of the Climate Masters 
organizers described as follows: 
[The Lincoln Citizens Climate Lobby] is a really cool program that’s now meeting every 
month.  And they’re writing letters to different politicians and people who have a say in 
what happens in our state.  And they’ve also had speakers come in.  They’re just really 
involved, and it’s a really great group and stems from one of our participants. 
The data also suggest that in their personal lives, some of these early adopters are making 
behavior and lifestyle changes on a bigger scale than just recycling more or driving less.  For 
example, a participant in Nebraska is in the process of selling her 1200-square-foot home and 
moving into a smaller, more energy efficient apartment in order to lower her carbon footprint.  A 
participant in Oregon said that she was planning to share a household in order to consume fewer 
resources. 
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The interview data suggest that the participants, themselves, realize the capacity they 
have to effect larger changes because of their “early adopter” status.  For example, one of the 
course participants discussed her actions after an energy audit was carried out at her home:  
They made some recommendations, and I said I was going to do them, and I didn’t.  
Because why?  Because they found out that my house was pretty darn efficient and what I 
would be doing really wouldn’t make that much difference… It just felt like twiddling 
with details, and I spend a lot of my time on what I hope are bigger leverage points like 
systemic change. 
 Another participant also emphasized the scale of impact she was able to make.  To fulfill 
the 30-hour volunteering requirement, she became a founding member of the “green team” at her 
workplace, a large health insurance provider.  She chose this instead of conducting home energy 
audits in local communities, which was one of the opportunities promoted by the course 
organizers.  She explained: 
Volunteering at the green team [at my workplace], I’ve made more of an impact at work 
than I would have had I visited 50 homes [to conduct energy audits] or something like 
that.  Just by attending the Climate Masters classes initiated my participation in the green 
team. 
One participant even questioned whether focusing on individual behaviors was the best 
course of action given the scale of the climate change issue: “It’s not just one little behavior 
that’s going to make a difference.  It’s really a whole set of things.  It’s really a paradigm shift.” 
These findings suggest that the Climate Master program might be strengthened by 
recognizing that the course attracts early adopters and thus should focus more on cultivating 
social change skills and strategies in participants, rather than on climate-related knowledge and 
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information.  The most recent Climate Masters course in New Mexico made changes to that 
effect.  The course organizers reduced the amount of climate change “knowledge” and included 
more sessions on communication and social change strategies.  Building the capacity of 
participants to work effectively with individuals who have not yet adopted climate-friendly 
behaviors could perhaps result in more of the cascading effect intended when the program was 
first conceived. 
Ironically, the fact that the courses to date have attracted early adopters rather than non-
adopters was also one of the weaknesses most commonly identified by the course organizers.  
Said one of the organizers: “Bring in less of the choir and more people that would like to get 
actual knowledge from the class, not ones that are coming that are already very knowledgeable to 
begin with.” 
Another organizer said: “These programs a lot of times we preach to the choir.  People 
are signed up because they’re already interested.  I wish we could find a way to tap into that 
group of people that don’t know that much.” 
It is worth questioning, however, whether a 10-week climate-focused course would 
appeal to non-adopters in the first place and whether such an approach would represent value for 
money.  Instead, the data presented here suggest that Climate Masters might be more effective if 
it better harnessed the drive and energy of the trained corps of volunteers that emerge from each 
course. Mazze noted that this is, in fact, what she originally intended for the course to do: 
The research is changing every day in terms of what people can do to reduce their 
emissions.  So it’s not really practical to say here are the ten things you should do, and 
just memorize those and do those for the rest of your life.  Rather helping people 
understand these are where emissions come from, and these are sources of good 
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information, that type of thing.  Here are some steps for changing your behavior and 
sticking with it, and helping other people change their behavior. 
 
C4. Section conclusion. 
This section has described the second case in this multiple-case study.  The EPA grant 
received by TRIG enabled the creation of the Climate Masters program and the achievement of 
three EQ outcomes: a two-ton reduction in annual greenhouse gas emissions per participant; the 
installation of a photovoltaic system; and the diversion of five tons of food waste away from a 
landfill.  The key factors that may have contributed to these outcomes were the sense of 
community and network fostered by the program, and the early adopter status of most program 
participants.  In the next section, the third case in this multiple-case study is presented. 
 
D. Case #3: Community-based Restoration of Atlantic White Cedar Habitat 
Over the course of three days this spring, nearly 150 elementary and middle school 
students arrived at a remote site that is part of the Nassawango Creek Preserve on the eastern 
shore of Maryland.  The students were not there for a recreation day or a walk in the woods. 
Instead, they came to plant 2,000 Atlantic White Cedar saplings that they had raised at their 
schools.  At first, some of the students were reluctant to get their hands dirty.  In short order, 
however, their hands and feet were covered with dirt, and their plantings added to a restoration 
process underway on a 20-acre tract of land within the Preserve.  Some of the children sang to 
their trees as a way to help the trees adjust to their new home.  Others named their trees, creating 
a personal connection they hoped to remember.  At the end of the day, the students visited a 
stand of mature Atlantic White Cedars.  With these older Atlantic White Cedars towering all 
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around them, the students expressed wonder and amazement that the trees they planted would 
one day be as big and tall as the giants in their midst.  While not all of the trees planted by the 
children will survive, these schoolchildren were contributing to the long-term restoration of 
ecosystem services on this tract of land. 
This section presents the third case in this multiple-case study.  The National Aquarium 
in Baltimore, MD, received an EPA environmental education grant in 2008 in order to support 
the development of the “Community-based Restoration of Atlantic White Cedar Habitat” 
program.  The program focused on creating educational opportunities for schools in Maryland to 
get involved with the restoration of local Atlantic White Cedar habitat.  In Chapter 4, one of the 
outcomes the National Aquarium reported in its final technical report to the EPA was classified 
as a response outcome using the Pressure-State-Response environmental indicator framework: 
the planting of 900 Atlantic White Cedars at the Nassawango Creek Preserve. 
In the rest of this section, details are presented to understand this case in greater depth, 
and to explore how and why the National Aquarium’s EPA-funded activities resulted in EQ-
improvement outcomes.  The Atlantic White Cedar program was selected to be a part of this 
multiple-case study because the program met all of the criteria for case selection outlined in 
Section A of this chapter.  Additionally, the program was selected because it had quantifiable 
data to support its EQ-related outcome, because the nonprofit-led aspect of the program 
contrasted the teacher-led aspect of the first case in this multiple-case study, and because the 
focus on schoolchildren contrasted the adult-education focus of the second case in this multiple-
case study. 
Data were collected and analyzed from the following sources: interviews with the 
Director of Conservation, the Conservation Project Manager, and the Conservation Technician at 
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the National Aquarium; an interview with a Conservation Ecologist at the Nature Conservancy; 
an interview with a teacher at a participating school; the grant application submitted to the EPA; 
the final technical report submitted to the EPA; the program handbook provided to participating 
teachers; and the National Aquarium’s conservation website and blog.  Using constant 
comparative analysis (Glaser, 1965), all data were analyzed in order to identify themes relevant 
to this dissertation’s fourth subquestion and the focus of this multiple-case study: How and why 
do EE programs result in pressure, state, and response EQ outcomes, if at all? 
 
 D1. Description of the case and context. 
 The National Aquarium is a nonprofit conservation and education organization operating 
in two locations: Baltimore, MD, and Washington, DC.  While both sites had been designated as 
a “national aquarium” by Congress, they operated as separate institutions until 2003 when the 
organizations merged in order to strengthen their overall impact and streamline operations.  The 
Atlantic White Cedar program is managed by staff at the National Aquarium in Baltimore.  
Nearly two million people visit the National Aquarium in Baltimore each year.  Education 
programs take place both at the Aquarium itself, as well as in schools and communities in 
Baltimore and the wider Chesapeake Bay region. 
The Community-based Restoration of Atlantic White Cedar Habitat program grew out of 
the National Aquarium’s existing Wetland Nursery program.  Started in 2002, the Wetland 
Nursery program involves students in raising salt marsh grasses and native fish in purpose-built 
ponds at their schools before planting the grasses and releasing the fish at restoration sites in the 
Chesapeake Bay watershed.  The National Aquarium provides the participating schools with all 
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materials and technical assistance necessary to construct and maintain the 8-foot-by-8-foot 
ponds.  
 When the EPA environmental education grant application was submitted for the 2008 
funding cycle, the National Aquarium was working with a state conservation agency to expand 
its Wetland Nursery program by developing a program to restore Atlantic White Cedar trees at a 
site in eastern Maryland.  By focusing on community-based restoration (like the original Wetland 
Nursery program, the Atlantic White Cedar program’s saplings were to be grown in greenhouses 
and purpose-built ponds at schools), this new program was designed to advance the National 
Aquarium’s restoration and community engagement goals.  After the grant was awarded, 
however, the original restoration site became unavailable, and the National Aquarium began 
searching for a new site at which to plant the Atlantic White Cedar trees already being cultivated 
by the participating schools.  The Aquarium learned that the Nature Conservancy (with whom 
the Aquarium had not previously partnered on any projects) had recently acquired a 10,000-acre 
tract of land as part of its Nassawango Creek Preserve in eastern Maryland.  The site was once 
Atlantic White Cedar habitat, but in more recent history, had been used as a loblolly pine 
plantation.  Laura Bankey, the Director of Conservation at the National Aquarium, explained the 
history of the Atlantic White Cedar: 
Atlantic White Cedar habitat went pretty much up and down the mid-Atlantic region in 
this very narrow strip according to geography.  And Atlantic White Cedar, because of 
their amazing abilities for carpentry, were wiped out, and a lot of the habitat was wiped 
out over the past two centuries or so. 
The Nature Conservancy was in the early stages of restoration efforts at the Preserve 
when a fire wiped out the Atlantic White Cedar saplings the Nature Conservancy was 
 185 
cultivating.  “They had land and no trees, and we had trees and no land, and it was this perfect 
match,” Bankey said.  Working together, the Aquarium and the Nature Conservancy identified a 
20-acre restoration site within the larger Preserve for planting the trees. 
 During the EPA grant period, the Aquarium worked with 13 teachers and 800 students in 
eastern Maryland as part of the Atlantic White Cedar program.  During the restoration event at 
the end of the grant period, the participating students planted 900 Atlantic White Cedars at the 
Nassawango Creek Preserve.  Since the EPA grant, the program has run every year, and 
plantings have taken place each spring.  As of April 2013, nearly 7,000 Atlantic White Cedars 
had been planted at the site. 
Since the Atlantic White Cedar program began, at least three schools have participated 
every year.  Two of the three current Atlantic White Cedar program schools are in rural areas, 
and the students at these schools come from predominantly lower-income households, according 
to Aquarium staff.  The schools are also in an area hit by hard by Hurricane Sandy in 2012.  In 
the 2012-13 school year, 140 third-, fourth-, and fifth-graders from the three participating 
schools planted roughly 2,000 Atlantic White Cedar saplings at the Preserve.  Since the EPA 
grant, the program has been supported by a variety of smaller foundation grants awarded on an 
annual basis.  The schools themselves also raise money to purchase the Atlantic White Cedar 
saplings.  Additionally, the Nature Conservancy raises money to support the on-site restoration 
costs. 
The staff at the National Aquarium who oversee the Atlantic White Cedar program said 
the program is directly tied to supporting the Aquarium’s overall mission.  Laura Cattell Noll, 
the Aquarium’s Conservation Technician, explained: 
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Now that our mission is “to inspire conservation of our world’s aquatic treasures,” we do 
try and make a big connection with this program between trees and the fact that they are 
wetland trees and aquatic resources, and that the health of those trees and that habitat is 
not only positive just for the animals that live there, but that it leads to the bays and 
eventually the ocean.  And a lot of the students in that area are more tied into the whole 
aquatic world than many of the students that we deal with out in Baltimore, but they 
don’t necessarily associate it with trees.  So we have an opportunity to make an important 
connection there. 
More specifically, the program has three goals.  The first goal is to contribute to the 
restoration of Atlantic White Cedar habitat in eastern Maryland.  Bankey explained the 
restoration goal and its community focus as follows:  
Restoration was always first as far as the National Aquarium goes.  And the need to 
engage students on a broader and deeper scale was what kind of created this wetland 
nursery program…. We’re all about teaching people and showing people and engaging 
people.  This is what we do, so this is intricately woven into who we are and how we 
should affect society. 
Bankey also said that the long-term goal of the program is to create a “functioning, 
beautiful Atlantic White Cedar wetland [with] lots of tall trees.”  Deborah Landau, Conservation 
Ecologist at the Nature Conservancy, said that planting at the Preserve could happen indefinitely, 
as she is aiming to increase the density of the Atlantic White Cedars.  Additionally, Landau said, 
“we have an unlimited number of new sites.”  Bankey went on to explain some of the wider 
ecosystem connections within the restoration effort: 
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There are tons of amazing birds that come through that site, so hopefully just being able 
to provide additional habitat for them. And there’s rare and endangered plants that are 
growing there too. It’s a great site and just to be able to enhance it and restore it, I think 
it’s going to be an important part of this project when ten years ago it was a pine forest or 
pine farm. 
The second goal of the Atlantic White Cedar program is to promote stewardship of 
aquatic resources and habitats, particularly locally.  This is why the program focuses on 
community-based restoration, as opposed to Aquarium staff simply carrying out the restoration 
activities themselves.  “We really try to emphasize how we couldn’t plant all these trees 
ourselves… and highlight the contribution that they’re making, which I don’t think they always 
understand,” said Holly Fowler, the National Aquarium’s Conservation Project Manager. 
Bankey explained this stewardship goal even further: 
Everything we do is aimed at improving environmental quality.  That’s the mission of the 
National Aquarium.  But along with that we also hope to bring either community 
volunteers or students into that process.  We don’t want to go out there with our staff and 
plant trees.  We want to engage citizenry in doing that and really become stewards of 
their environment.  That’s really our mission. 
The final goal of the program is to foster an interest in science-based careers.  The 
students participating in the program interact with scientists and other resource managers from 
the Aquarium, the Nature Conservancy, and state conservation agencies.  A sixth-grade teacher 
who has participated in the Atlantic White Cedar program since its inception said: 
A lot of the girls who are in the Maryland Conservation Corps are really happy to see the 
number of girls I have out there.  For them to actually do a project that is real-world—this 
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would have had to have been done by the Nature Conservancy—and having the kids be a 
part of it and say, this isn’t something that’s been tried, this isn’t out of a book or 
anything like that. 
The Atlantic White Cedar program runs over the course of an entire school year.  
Teachers from the schools that participate in the program first take part in a workshop, which 
introduces them to the program handbook and explains some of the technical aspects of the 
program.  This training is especially important given that the teachers and students are 
responsible for maintaining artificial pond systems on school property and caring for the Atlantic 
White Cedar saplings.  At the beginning of the school year, the participating students take part in 
an in-school workshop led by Aquarium staff.  Fowler said the program is designed to be almost 
entirely hands on—from the maintaining of the Atlantic White Cedar saplings to the on-site 
planting later in the school year. “There’s very little talking at kids,” Fowler said.  She 
continued: 
The propagation piece is really hands on.  You get dirty.  You’re outside.  It’s not a 
traditional sort of lecture-style approach to learning.  It’s more doing as learning…. The 
idea is that the behavior breeds a change in thought.  That if you get out there and plant 
trees that you might think more positively about the environment after that experience 
because you’ve had a positive experience in the environment.  And definitely that you 
might care more about those trees once you’ve planted thirty of them, or if you care for 
them all year at your school and make sure they’re watered.  Those connections 
throughout the year, they do create kids who are more interested in the environment 
around them and care more about it. 
 189 
When asked whether EQ had improved at the restoration site, representatives of the 
Aquarium and the Nature Conservancy both said it was too early to say with any certainty.  “I 
don’t know if we could measure that at this point,” Bankey said.  “We haven’t done any water 
quality tests.  The trees are still young enough where they’re not really providing habitat yet.  I 
think it’s just a little bit too early to tell.”  The Nature Conservancy had been collecting data 
regarding mortality rates for the Atlantic White Cedars planted through the program, but that 
data was lost during staff transitions.  However, based on her observations, Landau estimates a 
mortality rate of 50%.  The mortality rate was likely impacted by weather events (drought one 
year, excessive rain fall the next), Landau noted, rather than the quality of the planting and 
restoration done by the students. 
While the Aquarium and Nature Conservancy representatives said it was not yet possible 
to determine whether EQ had improved at the restoration site, one of the outcomes included in 
the National Aquarium’s final technical report to the EPA could be categorized as an EQ 
outcome using the PSR framework: 900 Atlantic White Cedar trees planted at the Nassawango 
Creek Preserve restoration site.  As discussed in Chapter 4, because they are actions being taken 
to address degraded EQ, restoration activities can be considered response indicators (Bertram et 
al., 2005; OECD Environment Directorate, 2008).  Since the close of the EPA grant period, 
thousands of additional Atlantic White Cedar saplings have been planted by participants in the 
National Aquarium’s program, providing further evidence of the program’s EQ outcomes. 
Finally, while the Aquarium has been recording the number of trees and the number of 
acres that have been planted at the restoration site, Bankey said this data is not the focus of her 
department’s planning, monitoring, and evaluation activities.  Because the Aquarium is focused 
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on promoting and creating opportunities for conservation action, Bankey said she prioritizes data 
that demonstrates community engagement, rather than EQ outcomes: 
We’re not looking at number of trees planted or number of acres restored.  On purpose, 
we’re looking at number of positive experiences we provide for kids.  We’re looking at 
number of opportunities we provide to volunteers.  More of that connection piece than 
the actual how many plants we put in the ground.  One, from year to year from January, I 
can’t tell you how many plants I’m going to put in the ground.  There’s no way I can 
develop a goal in January that will be applicable by the end of the year.  But we know if 
we have a goal for this number of volunteer opportunities, somehow we can work to meet 
that goal, whether or not it’s a clean up event or planting, we can figure out how that’s 
going to happen.  Plus we do believe while we’re very interested in improving water 
quality and air quality and whatnot, it’s the human connection that makes us very 
valuable in this field.  It’s what’s going to eventually create the success. 
This subsection has described details of the overall case and context for the third case 
within this multiple-case study: the National Aquarium’s Community-based Restoration of 
Atlantic White Cedar program.  In the next subsections, key themes that emerged from the data 
analysis are presented to explore how and why the Aquarium’s EPA-funded activities resulted in 
EQ-improvement outcomes.  These themes are presented as factors that may have contributed to 
the program’s EQ-related outcomes. 
 
 D2. Key issue #1: Hands-on involvement in a local environmental issue. 
The first factor that may have contributed to the Atlantic White Cedar program resulting 
in EQ outcomes was the emphasis on hands-on involvement in a local environmental issue.  All 
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of the program collaborators (Aquarium staff, Nature Conservancy staff, and a participating 
teacher) interviewed for this multiple-case study cited real-world issue engagement as a critical 
factor in the program’s overall success.  Bankey explained: 
I think the most important pieces of it are to be able to connect the students to their own 
local environments in relative ways, things that matter to them and give them hands-on 
activities, get them out of the classroom, get them outside, get them dirty, get them wet. 
Cattell Noll highlighted the local focus of the Atlantic White Cedar program, in 
particular: 
[Nassawango Creek Preserve] is also one of the last areas in Maryland where Atlantic 
White Cedars still exist, so we try to give them a sense of hometown pride in the fact that 
not only are these trees that help water, but that they’re very special trees that only live 
right there.  That hopefully instills a sense of stewardship and pride. 
A sixth-grade teacher interviewed for this case study also discussed the value of hands-on 
learning opportunities for his students:  
I’ve always enjoyed doing restoration stuff and having the kids be hands-on where they 
actually go out and work with people who are really in the field doing this for a living, as 
opposed to just talking about this in the classroom…. The impact on them that they can 
be part of something bigger and be part of something that is reconstructive, I think, is 
invaluable. 
 The data analyzed for this multiple-case study suggest that the program’s focus on hands-
on learning opportunities may be related to the Aquarium’s overall focus on conservation action.  
Bankey explained how conservation action is at the heart of everything the Aquarium does: 
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One of our big drivers at the Aquarium is to drive conservation action.  We will be 
evaluated on how well we do that internally.  It’s no longer ok for us as an education 
institution to stop at education.  We need to get kids outside, get them involved, get them 
connected, and actually drive some sort of conservation action.  That’s always going to 
be our end-driver in pretty much anything we do. 
According to Bankey, however, conservation actions can come in all shapes and sizes, 
and are not limited to efforts such as the ecosystem restoration that takes place in the Atlantic 
White Cedar program: 
I think the large-scale environmental work is applicable, you know, restoration work or 
what not.  Even things that you do at home to help, either save water or reduce fertilizer 
use or reduce impervious surfaces.  The end goal only has to be improvement of you 
would say environmental quality, but we would generally say water quality just because 
we’re an aquarium…. I think what we want to instill in people is that everyday actions 
matter.  Small things matter.  Do what’s relevant to you, and take that first step. 
Bankey acknowledged that facilitating one-off conservation actions (e.g. tree planting at 
a restoration site) through an education program does not ensure that participants will change 
behaviors or engage in stewardship practices in the future.  “We need to take it a step further in 
our department as to whether or not we’re going to create future stewards, not just a one-time, 
one-off thing,” Bankey said.  She said the Aquarium is now working with an external evaluation 
consultant to determine the best measures and tools for evaluating to what extent programs are 
promoting and leading to conservation action. Bankey commented: 
We know from an Aquarium-wide perspective that all of our programs need to fit into 
this drive in conservation action.  The fact that they participated in one of our programs, 
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that’s a done deal.  It’s a given.  We need to take it a step further in our department as to 
whether or not we’re going to create future stewards, not just a one-time, one-off thing.  
That’s where we’re trying to get at with our new evaluation scheme, but that’s just started 
this school year so we don’t really have results from that yet. 
 
 D3. Key issue #2: Strong partnerships. 
The second factor that may have contributed to the Atlantic White Cedar program 
resulting in EQ outcomes was the partnership aspect of the project management and delivery.  
The origins of the project (i.e. the Aquarium had trees but no restoration site, while the Nature 
Conservancy had a restoration site but no trees) suggest that strong partnerships have been key to 
the program’s success, including the EQ outcomes.  Bankey discussed the complementary nature 
of the Aquarium’s partnership with the Nature Conservancy: 
They’ve [the Nature Conservancy] been a fantastic partner because they can be on the 
ground and monitoring and maintaining that site, which is something that would be very 
difficult for us to do.  But their strength is not engaging communities and citizens in 
large-scale restoration events.  I think they’d be able to get out a couple volunteers at a 
time to do a little bit here and a little bit there, but being able to get hundreds of kids out 
or involved in that is something that we’ve brought to the table. 
The Nature Conservancy’s Landau also highlighted the benefits of working in partnership 
with the Aquarium on the program.  “The benefits to us are huge,” she said.  “The National 
Aquarium does all of the logistics and all of the work in schools.  We don’t have a lot of money 
for education, so it’s incredibly beneficial for us.  We get a regularly scheduled planting every 
year.” 
   
 
194
Laundau went on to note that if the partnership with the Aquarium had not been 
established, “[restoration] work would still have happened [at the Nassawango Creek Preserve 
site], but more sporadically and not on an annual basis.”  This suggests that the partnership has 
been an important factor in driving the restoration process forward. 
Even the teacher interviewed for this case study remarked on the partnership between the 
Aquarium and the Nature Conservancy.  “There’s such a nice synergy between the agencies 
[involved in the program],” the teacher said.  “These cooperative ventures between state and 
federal governments or between private [organizations] like the Nature Conservancy seem to be 
the way things are going now, and they seem to work really well together.” 
The partnership between the Aquarium and the Nature Conservancy was not the only 
partnership that played a critical role in the Atlantic White Cedar program, however.  The 
participating schools have been essential players in the success of the program, too.  “We kind of 
created this fantastic partnership not only with the Nature Conservancy, but with the schools and 
the local partners out there,” Bankey said.  It is the schools, after all, that provide the sites for the 
growing ponds, that maintain the ponds, and that cultivate the Atlantic White Cedar saplings.  
Because so much time and money is invested in getting the program up and running at the 
schools, the Aquarium focuses on building a relationship with the schools involved, not just 
individual teachers.  “The schools have been really great,” Bankey said.  “There’s been some 
kind of turnover here and there, but generally the teachers and the schools have been really 
involved in the project as well.” 
Despite this commitment to building relationships with whole schools, Cattell Noll said 
getting the support of the leadership team at schools is not without its challenges.  She said: 
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While the teachers that we work with may be really gung-ho, school administrators for 
whatever reason aren’t necessarily 100% on board. And that could be for the purpose of 
it’s difficult to mow the lawn around the nursery pond, so they’re getting complaints 
from the people that do that… and not all the students can participate in the field trip—so 
that has been in some years a sticking point for some of the schools. 
The teacher interviewed for this case study said that his school administration has been 
supportive of the program because it helps meet some of their sustainability goals.  However, he 
said that the focus on standardized testing within schools is making participation in programs 
like the Atlantic White Cedar program increasingly difficult. 
It definitely benefits the school in that they can put a checkmark down that they’ve done 
some restoration projects, so the administration likes it. It’s one of the things that helps 
remain a Green School. That’s not why I do it, but for them it works that way…. They’re 
getting so test-based that it’s getting harder and harder to do projects that are outside, but 
I’m trying to continue with that. 
 
 D4. Section conclusion. 
This section has described the third case in this multiple-case study.  The EPA grant 
received by National Aquarium enabled the creation of the Community-based Restoration of 
Atlantic White Cedar Habitat program and the achievement of one EQ outcome during the grant 
period: the planting of 900 Atlantic White Cedar trees at a restoration site in eastern Maryland.  
The key factors that may have contributed to this outcome were the program’s focus on hands-on 
involvement in local environmental issues, and the strong partnerships that supported the 
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program activities.  In the next and final section, a summary of all three cases and the key issues 
identified in each will be presented. 
 
E. Chapter Conclusion 
 This chapter presented three cases of EE programs that received funding from the EPA’s 
EE grants program in 2008.  The programs also reported outcomes that could be categorized 
using the Pressure-State-Response framework.  The purpose of this multiple-case study was to 
investigate how and why EE program result in EQ outcomes. 
 In the first case, an environmental science program at Scituate High School in North 
Scituate, RI, student participants engaged in EE projects that resulted in remediation measures 
being put in place to address a local water quality issues; upgrades to local septic systems; and 
the implementation of invasive species control measures on a local tract of land.  The data 
presented to explore this case included in-depth interviews, document and video review, and a 
site visit.  Three key themes emerged from the data analysis as factors that may have contributed 
to the EQ outcomes of the EE program. 
 First, the program was focused on real-world application of learning.  For example, to 
learn about water quality, the students investigated and solved a local roadway run-off issue.  
Second, strong partnerships with local conservation agencies provided the students with 
resources and information that they may not otherwise have been able to access.  These resources 
included the expertise of local planners and engineers, as well as materials and permissions to 
carry out remedial works.  Support in the form of partnerships with other teachers and school 
administrators also likely contributed to the program’s success.  Finally, the teacher, Shannon 
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Donovan, was committed to making EE a cornerstone of her work.  She said she hoped that her 
teaching would have real-world impacts, including EQ improvement. 
 In the second case, nearly 250 adults have participated to date in the Climate Masters 
education program.  Developed by The Resources Innovation Group in Eugene, OR, the course 
has since been implemented by organizations in Nebraska and New Mexico.  In the pilot of the 
Climate Masters course, participants reduced their annual greenhouse gas emissions by two tons 
per person on average.  Other EQ outcomes included the installation of photovoltaic system and 
the initiation of a composting program to divert food waste from a local landfill.  The data 
presented to explore this case in depth came from interviews and document review.   
Two key themes emerged from the data analysis as factors that may have contributed to 
the EQ outcomes of the EE program. First, participants said the Climate Masters program helped 
them build new networks in their communities.  These networks, in turn, provided support and 
collaboration opportunities, which may have helped to facilitate EQ outcomes.  Second, because 
the typical Climate Masters participant was an early adopter of climate-friendly behaviors, the 
participants may have been better placed to take larger and more concerted EQ-related actions. 
In the third case, a restoration education program developed by the National Aquarium in 
Baltimore, MD, has resulted in the planting of approximately 7,000 Atlantic White Cedar 
saplings at a restoration site managed by the Nature Conservancy in eastern Maryland.  The data 
presented to explore this case in greater depth included interviews and document review. 
Two key themes emerged from the data analysis as factors that may have contribute to 
the EQ outcomes of the Aquarium’s EE program.  First, the program’s focus on hands-on 
learning that addresses local environmental issues created opportunities for students at 
participating schools to get involved with a real-world restoration effort.  Second, it is unlikely 
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that the restoration activities would have taken place at the same scale and speed without the 
partnership established between the lead organizations and between the lead organizations and 
the schools. 
 In the next and final chapter of this dissertation, analysis and discussion drawing on data 
from all three phases of this study—the evaluation synthesis, the semi-structured interviews, and 
the multiple-case study—will be presented.  Additionally, the chapter will address limitations of 




Chapter 7: Discussion 
A. Introduction 
 The previous three chapters presented findings from the three phases of this study: 
evaluation synthesis, semi-structured interviews, and multiple-case study.  In this chapter, the 
overall findings are summarized and discussed in relation to this study’s original research 
questions.  The first section of this chapter reviews the overall purpose and methods of this 
study.  Then, each of the research questions are addressed in relation to the findings and in 
relation to research from the EE literature and literature from other relevant fields.  Discussion of 
the study’s overall research question is presented last in the series of research questions in order 
to offer overarching conclusions and implications of this study.  The chapter concludes with a 
summary of the study’s limitations, recommendations for further research, and recommendations 
for practitioners based on the study’s findings. 
 
B. Summary of the Study 
B1. Overview of the problem. 
Chapter 1 highlighted several examples to support the suggestion that government, 
conservation, and EE leaders in the United States are increasingly calling upon environmental 
educators to demonstrate the EQ impacts of their programs (“Detailed information on the EPA 
environmental education assessment,” 2009; Johnson et al., 2012; U.S. Environmental Protection 
Agency Environmental Education Division, 2006).  However, as noted in Chapter 2, few studies 
have explicitly investigated the EE-EQ relationship.  An important first step in investigating the 
EE-EQ relationship is to understand the types of EQ-related outcomes EE programs are 
achieving, and how best to categorize and report those outcomes. 




B2. Purpose statement and research questions. 
The purpose of this study was to investigate the possible ways in which EE programs are 
contributing to environmental quality improvement.  At present no common understanding exists 
within the EE community as to how to characterize and report EQ improvements.  Therefore, 
this dissertation applied the Pressure-State-Response environmental indicator framework 
(Organisation for Economic Cooperation and Development, 1999a) to a purposeful sample of EE 
program outcomes in order to better understand the ways EE is contributing to EQ improvement 
in the built and non-built environments.  With extensive development and wide usage in policy 
circles (United Nations Environment Programme, 2006), the PSR framework is well suited for 
helping EE researchers and practitioners understand EQ-related outcomes of EE programs, and 
for communicating EE outcomes in a language understood across a range of environmental fields 
and disciplines.  What is perhaps most innovative, however, is that an environmental indicator 
framework such as PSR has never before been applied to EE program outcomes. 
The main research question of this study was as follows: 
• What, if any, are the effects of environmental education programs on 
environmental quality? 
This study also explored the following subquestions: 
• What, if any, are the claimed effects of EE programs on EQ, as reflected in the 
reported outcomes of 111 EE programs funded by the EPA in 2008? 
• In what ways, if at all, does the Pressure-State-Response environmental indicator 
framework enhance our understanding and description of EE program outcomes 
related to environmental quality improvement? 
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• What are the barriers to achieving and reporting EQ outcomes, as seen by EE 
practitioners? 
• How and why do EE programs result in pressure, state, and response EQ 
outcomes, if at all? 
 
B3. Review of the methodology. 
This study consisted of a mixed-methods (Creswell & Clark, 2011) investigation of EE 
programs funded by the EPA’s Environmental Education Grants Program, which amongst other 
outcomes aims for its grant recipients to impact environmental quality.  The research applied the 
PSR environmental indicator framework to the reported outcomes of the 111 EE programs 
funded by the EPA in 2008 in order to 1) determine the extent to which existing EE programs are 
reporting EQ improvement outcomes; and 2) examine the extent to which these programs are 
impacting indicators in each of the three areas of the PSR framework.  First, an evaluation 
synthesis (United States General Accounting Office, 1992) was conducted of the final technical 
reports submitted by the 111 EE programs funded by the EPA.  As part of the evaluation 
synthesis, the PSR framework was used to analyze and categorize outcomes highlighted in the 
final technical reports.  Then, semi-structured interviews (Galletta, 2013; Kvale & Brinkmann, 
2009) were carried out to gather further EQ outcomes data from a smaller number of the EE 
programs and to explore how the PSR framework might have helped them better describe their 
program outcomes.  Finally, a multiple-case study (Yin, 2009) aimed to better understand the 
particular challenges and opportunities EE programs face in achieving outcomes related to EQ, 
particularly related to the PSR indicator categories. 
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In the next five sections, this study’s research subquestions and overall research question 
are addressed in relation to the findings and in relation to research from the EE literature and 
literature from other relevant fields. 
 
C. Research Question #1: What, if any, are the claimed effects of EE programs on EQ, as 
reflected in the reported outcomes of 111 EE programs funded by the EPA in 2008? 
Chapter 4 presented the findings of the evaluation synthesis that comprised the first phase 
of this study.  The evaluation synthesis found that while the 103 final technical reports of EE 
programs funded by the EPA in 2008 gave minimal (if any) attention to EQ impacts, 42 of the 
programs (41%) reported one or more outcomes that could be considered an EQ improvement 
indicator based on the PSR framework.  Overall, these 42 programs reported 91 instances of 50 
different types of EQ outcomes. 
With 41% (n=42) of the EE programs in the sample reporting one or more EQ 
improvement outcomes, the findings suggest that EE programs are contributing to EQ 
improvement through efforts such as habitat restoration, reductions in waste, reductions in 
carbon emissions, and the removal of invasive species.  While the data suggest that EQ 
improvement and reporting were not the focus of most of the funded EE programs, EQ outcomes 
were nevertheless achieved and sometimes even reported.  Typically, these outcomes were short-
term or one-off actions (e.g. trash cleanup days or projects to remove invasive species) to address 
degraded EQ, but they nonetheless suggest that EE programs are contributing to improved EQ on 
immediate and small scales.  Further, many of these programs are representative of the types of 
programs taking place in communities and schools throughout the United States.  Thus, if the 
reported EQ outcomes were scaled up to reflect the total number of similar programs nationally, 
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the potential EQ impacts could be substantial.  This may be especially true for energy education 
programs, which in this study’s sample provided some of the most explicit quantitative data to 
support EQ outcomes. 
The finding that 41% (n=42) of the EE programs in this study’s sample reported one or 
more EQ improvement outcomes is similar to the results of the Johnson et al. (2012) study, 
which found that 46% of 54 air quality education programs studied reported improvements in 
either physical or proxy indicators of air quality.  While Johnson et al. describe some of the 
outcomes as “proxy indicators” of improved air quality, many of these proxy indicators (e.g. 
reduced car idling rates, implementation of AQ-improvement policies) would also be considered 
response indicators in the PSR framework.  Another similarity between both studies was that few 
programs had evidence or data to back up their claims. 
Overall, this initial evidence of EE program outcomes in relation to EQ is an exciting 
finding and suggests that further investigation into the EE-EQ relationship is warranted.  It also 
suggests possible utility for the PSR framework in understanding the EE-EQ relationship, as will 
be discussed in the next section. 
 
D. Research Question #2: In what ways, if at all, does the Pressure-State-Response 
environmental indicator framework enhance our understanding and description of EE 
program outcomes related to environmental quality improvement? 
This study was the first attempt to apply an established environmental indicator 
framework, such as PSR, to an analysis of EE program outcomes.  A second finding from the 
evaluation synthesis was that of the 91 instances of EQ-related outcomes reported by the EE 
programs in this study’s sample, 75 (82%) were categorized as response outcomes, 13 (14%) as 
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pressure outcomes, and three (3%) as state outcomes.  With response outcomes making up 82% 
of the 91 instances of EQ outcomes reported by the 42 programs, this finding suggests that 
response outcomes, in particular, may be an important aspect of understanding the EE-EQ 
relationship.  This is similar to the findings of the literature review conducted for this study, 
which found that response outcomes were reported most often by the studies reviewed (66% of 
27 studies).  In the following subsections, response outcomes and pressure outcomes are 
discussed in greater detail in relation to EE.  The section concludes by examining further 
implications of the PSR framework in relation to EE. 
 
D1. Response outcomes and environmental actions: A possible connection? 
As noted earlier, 75 (82%) of the 91 instances of EQ-related outcomes reported by the EE 
programs in this study’s sample were categorized as response outcomes using the PSR 
framework.  The prevalence of response outcomes in this study’s sample may be explained in 
part by a focus on environmental action in the EE programs.  As noted in Chapter 5, more than 
half of the EE programs in the study’s sample (53 of 103 programs) included an action 
component in the program design.  By comparing definitions of response indicators and 
environmental actions, we find that the two are quite similar.  For example, as discussed in 
Chapter 3, the response category within the PSR framework is used to answer the question, 
“What are we doing about environmental problems or issues?”  Response outcomes, therefore, 
describe the ways that humans are addressing EQ issues.  Likewise, environmental actions 
within EE programs are oriented toward solving an environmental problem (Jensen & Schnack, 
1997).  In both cases, the focus is on the ways that humans are actively working to improve 
environmental conditions.  
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Additionally, as noted in Chapter 1, one of the distinguishing characteristics of 
environmental actions is that they are reasoned and intentional (Jensen & Schnack, 1997; 
Schusler & Krasny, 2010).  Response indicators are similarly based upon intentional actions that 
address environmental issues or conditions (Linster, 2003).  Because the response outcomes 
reported by the EE programs in this study’s sample were 1) typically based upon issue 
investigation, and thus reasoned and intentional, and 2) contributing to improved EQ and thus 
helping to solve an environmental problem, the findings and existing definitions suggest a link 
between environmental actions in EE programs and improved EQ. 
The prevalence of response outcomes in the data may also reflect the action-orientation 
embedded in the design of many contemporary EE programs.  In recent years, the focus of EE 
programs has begun to shift away from knowledge and awareness only toward action-based 
offerings (H. R. Hungerford, 2010b; Jensen & Schnack, 1997).  For example, the “Investigating 
Environmental Issues and Actions” curriculum (H. R. Hungerford et al., 2003) encourages 
learning about local environmental issues and then taking actions to address those issues.  
Additionally, the North American Association for Environmental Education (NAAEE) has 
identified “skills for understanding and addressing environmental issues” as one of its four 
strands for excellence in EE, even for participants as young as fourth grade (Simmons et al., 
2010).  While NAAEE does not suggest that every EE program will incorporate every one of its 
guidelines for quality EE (and thus not every EE program will include an action component), the 
learning strand highlighted above does reflect the importance the field of EE now places on 
learning action skills and strategies. 
While a majority of EE programs in this study’s sample included environmental actions 
in their design, their reasons for doing so may not necessarily have been first and foremost about 
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EQ improvement.  As noted in the Scituate High School case report, for example, the teacher, 
Shannon Donovan, said she hoped her EE work would have EQ outcomes, but she did not 
attempt to measure EQ outcomes because her primary focus was on learning outcomes for her 
students.  Schusler et al. (2009) cite a number of studies in the research literature to suggest the 
primary aim of environmental actions within EE is to build citizenship skills—not to improve 
EQ.  In theory, these citizenship skills result in longer-term actions and problem-solving, and 
eventually (ideally) improved EQ.  Similarly, Jensen and Schnack (1997) argue that 
environmental actions within EE are primarily aimed at developing participants’ “action 
competence” (Uzzell, 1994)—the ability to take action.  Wals et al. (2008) describe this focus on 
citizenship skills and action competence as the “emancipatory” role of EE, rather than just 
serving pre-determined “instrumental” ends (e.g. prescribed behavior changes)14. 
It is beyond the purpose of this study to debate the main purpose of environmental 
actions within EE programs.  However, the findings of the analysis of 53 logic models presented 
in Chapter 5 suggest that the EE programs in this study’s sample, when including EQ outcome 
goals, were typically conceiving of these outcomes as medium- and long-term goals.  In general, 
the programs were not expecting (and thus not evaluating) short-term EQ outcomes, with just 
three of the 53 logic models including EQ improvement as a short-term outcome.  Therefore, 
when environmental actions were included in the EE program design, the purpose of including 
those environmental actions was likely focused on skill-building (e.g. citizenship skills, action 
competence) purposes, not on immediate and measurable EQ outcomes.  Regardless of the 
programs’ intentions, however, the response outcomes achieved within the EPA grant reporting 
                                                
14 EQ outcomes and their relation to “emancipatory” and “instrumental” roles of EE will be 
discussed further in Section G. 
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period suggest that collating and quantifying the environmental impacts of environmental actions 
within EE programs could provide further evidence for EE’s range of impacts. 
This subsection suggested that the prevalence of response outcomes amongst the EQ 
outcomes reported by EE programs in this study’s sample may be explained in part by a focus on 
environmental actions.  While the primary aim of including environmental actions in an EE 
program may not have been EQ improvement (and instead may have been on environmental 
citizenship skill-building), the data suggest that further research into response outcomes of EE 
programs is warranted.  The next subsection revisits the EE-EQ theories of change presented 
earlier in this dissertation in order to reflect this focus on environmental action. 
 
D2. Integrating response outcomes and environmental actions into an EE-EQ theory 
of change. 
The discussion in the previous subsection suggested that the prevalence of response 
outcomes and the focus on environmental actions by many of the EE programs in the study 
sample may be closely related.  Therefore, the inclusion of an environmental action component 
within an EE program may be a critical factor in determining whether or not the program will 
lead to—at least in the short-term—EQ outcomes.  This is reminiscent of Theory of Change #2 
originally proposed in Chapter 2 and displayed again here as Figure 7.1. 
 




Action taken as part 








While this theory of change accurately describes how EE programs can lead to EQ 
improvement outcomes as a direct result of environmental actions taken as part of the EE 
program, it may not reflect the primary role of the environmental actions in this process, as 
discussed in the previous subsection.  If we accept that the primary aim of environmental actions 
within EE is educational in order to prepare participants for environmental problem-solving and 
action-taking in the long-term (Jensen & Schnack, 1997; Schusler et al., 2009), but that 
environmental actions within EE programs also often have EQ improvement outcomes, a revised 
theory of change emerges.  This new theory of change is displayed in Figure 7.2.  
 




Like Theory of Change #2, this new theory of change still focuses on environmental 
actions—but not within the constructs of the EE program only.  Theory of Change #3 displays 
visually how an EE program can have positive impacts on learning and, in some cases, on the 



















environmental actions, even if EQ improvement is not the primary aim.  First, EQ improvements 
can be the long-term result of individual and collective actions that employ the citizenship and 
problem-solving skills learned through an EE program.  This is the ultimate goal of and the 
reasoning behind helping participants to become “action competent” (Jensen & Schnack, 1997).  
Further research is required to investigate these longer-term EQ impacts.  This will be discussed 
in Section H later in this chapter.   
Second, EQ improvements can be the short-term result of actions taken during the EE 
program itself in order to learn citizenship skills or become action competent.  The majority of 
response outcomes identified in this study’s sample of EE programs would fall into this latter 
category.  In Figure 7.2, the EQ improvements that are the result of actions taken during the EE 
program are placed below the main progression within the model in order to reflect the fact that 
citizenship skills/action competence and their resulting long-term EQ improvement outcomes are 
the primary aims of including environmental actions in EE. 
This subsection presented a revised EE-EQ Theory of Change to better reflect the role of 
environmental actions in EE.  The revised theory of change is still focused on environmental 
actions, but not within the constructs of the EE program only.  In the next subsection, the role of 
pressure outcomes in understanding the EE-EQ relationship is discussed. 
 
D3. EE and pressure outcomes. 
While the majority of the EQ outcomes in this study were categorized as response 
outcomes, 13 of the 91 instances of EQ outcomes reported (14%) were categorized as pressure 
outcomes.  This suggests that while response outcomes and environmental actions may be a key 
aspect of understanding the EE-EQ relationship, pressure outcomes still merit further discussion.  
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The pressure outcomes reported by the programs in this study’s sample included reductions in 
gasoline and water consumption, increases in recycling rates, and reductions in individual carbon 
emissions.  The pressure outcomes reported were typically the result of changes to individual 
environmental behaviors, suggesting that Theory of Change #1 originally presented in Chapter 2 
and displayed here again as Figure 7.3 has some relevance to understanding the EE-EQ 
relationship.  
 
Figure 7.3: EE-EQ Theory of Change #1 
 
 
The relationship between EE programs and behavior change (which is at the heart of 
Theory of Change #1) has come under increasing scrutiny in recent years by EE scholars and 
researchers.  For example, Vare and Scott (2008) argue that education programs that focus solely 
on behavior change goals without also fostering critical thinking could actually “make us less 
sustainable” (p. 4) because they discourage self-sufficiency and encourage passive acceptance of 
a point of view.  Wals et al. (2008) also point out that in behavior-change-focused EE (what they 
call an “instrumental” approach to EE), passive acceptance and participation in pre-determined 
behaviors are the norm.  They argue that EE research efforts in recent decades to understand the 
relationship between EE and behavior change have found that there are simply too many 
contextual factors to make a linear understanding of this relationship possible—which in turn 
complicates efforts to link these behaviors to improved EQ.  Furthermore, Chawla and Cushing 
Environmental 





(2007) argue that while focusing on individual behavior change does have merit, EE programs 
with “public sphere” (Stern, 2000) opportunities for collective actions by participants will have a 
greater impact on both solving environmental problems and changing individual behaviors.  
With its inclusion of “public sphere” actions within an EE program, Chawla and Cushing’s 
model is strikingly similar to Theory of Change #3 presented earlier.   
This, of course, is not to say that EE programs that foster positive environmental behavior 
changes in individual participants are not worthwhile.  As Short (2010) points out, all pro-
environmental outcomes of EE programs—no matter how seemingly small or insignificant—are 
worth recognizing.  Additionally, in their framework of four different types of EE interventions, 
Monroe et al.’s (2007) “improve skills” category focuses on providing “targeted assistance” (p. 
213) to help participants learn to practice a desired behavior.  Monroe et al. (2007) suggest that 
each of their four types of EE interventions has merit, given the goals of an EE program in 
relation to the needs of participants.  Therefore, they suggest, EE programs that focus on 
changing participant behaviors are still worthwhile.  However, given the uncertainties 
surrounding the relationship between EE and behavior change, and the overwhelming prevalence 
of response outcomes in this study’s findings (as opposed to pressure or state outcomes), 
focusing future EE-EQ research efforts—at least initially—on response outcomes, environmental 
actions, and thus Theory of Change #3 may offer the greatest opportunities for understanding the 
EE-EQ relationship at this time. 
This subsection discussed the role of pressure outcomes in understanding the EE-EQ 
relationship.  While debate exists within the EE field over the role of behavior change-focused 
EE programs, this study’s finding that 14% of the reported EQ outcomes from the EE program 
sample were pressure outcomes (and thus largely focused on changing participant behaviors) 
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suggests that pressure outcomes do have a role to play in understanding the EE-EQ relationship.  
Despite this, the overwhelming presence of response outcomes in the program sample suggests 
that focusing research efforts on response outcomes, at least in the near-term, may offer the 
greatest opportunities at this time.  In the next subsection, future directions for the overall role of 
PSR within EE will be discussed. 
 
D4. Future directions for PSR within EE. 
The prevalence of response and pressure outcomes within the reported outcomes of the 
EE programs in this study’s sample suggests a possible role for the PSR framework in helping 
practitioners expand their understanding of EQ.  Monroe et al. (2007) state that “a framework 
can help professionals determine an appropriate goal, recognize strategies most effective for that 
goal, and evaluate why an intervention may or may not have been effective” (p. 210).  Thus, the 
PSR framework may have particular utility for EE practitioners with a particular interest in 
designing programs with EQ-related goals. 
As noted in Chapter 5, four of the interview respondents said they would be interested in 
learning more about the PSR framework, and four of the respondents attempted to apply the PSR 
framework to their own EE programs or to EE in general.  However, the findings of the 
evaluation synthesis suggest that EE programs, at least in the short-term, are having very few 
impacts on traditional notions of EQ—what the PSR framework calls “state” indicators.  
Therefore, helping EE practitioners to recognize and report outcomes that are responses to 
environmental problems or that lessen environmental pressures may go a long way toward 
building an evidence base for EE’s impacts on EQ. 
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Even with its relative simplicity, conveying the PSR framework to EE practitioners 
would still have challenges.  For example, Rickinson and Reid (2003) suggest that the EE field 
has not been particularly successful to date in integrating its communities of practitioners and 
researchers.  Additionally, Rickinson (2006) notes that EE practitioners are typically more 
interested in “symbolic” rather than “instrumental” EE research.  While it was encouraging that 
some of the interview respondents attempted to apply the PSR framework to their own EE 
programs or to EE in general, the majority said they would need to know more information about 
PSR in order to assess its utility.  Without further research and a concerted professional 
development effort for EE practitioners, there is a risk that PSR could be poorly understood and 
even misapplied within the EE community, and thus actually be the “smoke and mirrors” that 
one of the EE program representatives warned of during the interview phase of this study. 
Finally, this research has offered initial evidence for pressure and response outcomes of 
EE programs.  It has also suggested that environmental actions may be one of the ways that EE 
programs result in EQ-related outcomes.  However, while the PSR framework is useful for 
categorizing and describing these outcomes, it does not provide any information about why these 
outcomes occur or under what particular circumstances.  While one of the purposes of this 
study’s multiple-case study was to understand factors that may have contributed to EQ 
improvement outcomes of EE programs, further research along these lines will be necessary.  
This will be addressed in the recommendations for further research in Section H. 
 This subsection suggested that based on the findings of this study, the PSR framework 
may have utility for EE practitioners interested in the EE-EQ relationship and warrants further 
investigation by the EE research community.  In the next section, this study’s third research 
question will be discussed. 




E. Research Question #3: What are the barriers to achieving and reporting EQ outcomes, 
as seen by EE practitioners? 
Later in this section, barriers to achieving and reporting EQ outcomes, as seen by EE 
practitioners, will be discussed.  First, however, this section will address findings related to 
whether EE practitioners say that EE can and should improve EQ.  As presented in Chapter 5, all 
12 program representatives interviewed for this study said that EE programs can improve EQ.  A 
majority of the respondents (nine out of 12) said that EE programs should be expected to 
improve EQ.  What makes these findings particularly noteworthy is that they stand in contrast to 
the fact that only a handful of programs in this study’s sample attempted to evaluate the EQ 
impacts of their programs.  In other words, the findings suggest that EE practitioners say that EE 
programs can and should result in EQ improvement outcomes, but that they are not attempting to 
determine whether their own programs are doing so. 
The interview respondents’ views are also noteworthy given the limited research to date 
focused on the EE-EQ relationship.  Therefore, the findings suggest that practitioners’ beliefs in 
the ability of EE to improve EQ are based on neither their own evaluation data (as discussed in 
the previous paragraph) nor evidence from the EE research literature.  Where, then, does this 
belief that EE is a vehicle for improving EQ come from, given the relative absence of supporting 
evidence to that effect?  Looking at the respondents’ descriptions of how EE improves EQ might 
provide some insight.  
For example, one possible explanation comes from the finding that six out of 12 
interview respondents relied on the KAB model (Ramsey & Rickson, 1976) when describing 
how EE can improve EQ, even though research has shown KAB to be oversimplified and not an 
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accurate descriptor of the relationship between EE and behavior change (Kollmuss & Agyeman, 
2002), and by extension EQ improvement.  In the absence of a widely disseminated alternative15, 
the interview findings suggest that environmental educators often still rely on the KAB model for 
“symbolic” (Estabrooks, 2001) or justification purposes.  They then appear to be making the 
assumption that changes in environmental behaviors will therefore improve EQ.  Stevenson, 
Dillon, Wals, and Brody (2013) suggest that because the focus of EE research was dominated for 
years by investigations into the relationship between EE and behavior change, EE practitioners 
as a result embraced the now largely discredited KAB model.  This reliance on KAB when 
explaining the EE-EQ relationship suggests that practitioners are either not keeping up with 
recent trends in the research literature, or that EE researchers have not adequately explained the 
weaknesses of the KAB model to the EE practitioner audience.  These possible explanations also 
support Rickinson and Reid’s (2003) suggestion that barriers still exist between the production of 
EE research and its utilization by EE practitioners. 
Another explanation may be that environmental educators are typically driven by their 
passion for and commitment to creating environmental change (Monroe et al., 2005).  This 
passion may allow them to overlook barriers and inconsistencies in their practice.  For example, 
Shuman and Ham (1997) suggest that the stronger a teacher’s commitment to EE, the greater 
likelihood that he or she will implement EE despite any barriers.  It is reasonable, then, to ask 
whether an EE practitioner’s commitment to EE may also influence his or her belief, even in the 
face of the limited evidence to date, that EE is an effective strategy for improving EQ. 
                                                
15 This is not to say that EE research has not made advancements in our understanding of the 
relationship between EE and behavior change. Indeed, more complex models to describe this 
relationship have emerged in recent years (Kollmuss & Agyeman, 2002). However, based on the 
interview data, it is worth questioning whether this research is being assimilated by EE 
practitioners or alternatively whether the more complex models are increasingly difficult to 
translate into practice. 
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While the discussion thus far in this section has focused largely on KAB, the interview 
respondents’ descriptions of how EE can bring about EQ improvements reflected other models 
as well.  First, two of the 12 respondents cited EE’s ability to foster pre-determined 
environmental behaviors such as recycling or energy conservation.  This is similar to Monroe et 
al.’s (2007) “improve skills” category for EE interventions, in which “educators purposefully 
facilitate learning toward a particular goal” (p. 213).  Second, six of the 12 respondents discussed 
how environmental actions taken as part of an EE program can lead to EQ improvement 
outcomes.  Finally, four of the 12 respondents cited EE’s role in fostering citizenship or 
stewardship skills that then result in longer-term EQ improvements, similar to Theory of Change 
#3 presented in Section D2 earlier in this chapter.  Overall, the interview respondents did not cite 
one explanation most often when describing how EE can lead to EQ improvement outcomes.   
This range of descriptions of how EE can improve EQ may reflect the diversity of 
approaches employed by the EE practitioner community.  For example, a respondent’s focus on 
KAB, prescribed behavior changes, environmental actions, or citizenship skills/action 
competence may simply reflect the particular approach or approaches to EE that he or she 
employs regularly or is most comfortable discussing.  Additionally, the variety of descriptions 
once again echoes Wals et al.’s (2008) “instrumental” and “emancipatory” approaches to EE.  
They note that both approaches have usefulness and advantages depending on the type of change 
being sought, and the discussion here is not meant as a judgment of any of the particular 
approaches employed by the practitioners interviewed for this study. 
The lack of a common theme in practitioner descriptions of how EE can lead to EQ 
improvement outcomes also suggests a need for further research in this area.  Practitioners are 
basing their explanations on minimal evidence and in some cases, as one interview respondent 
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said, on “gut feelings.” This represents an opportunity for the EE research community to 
investigate these claims and better articulate the EE-EQ relationship.  While anecdotal or initial 
evaluation evidence from EE programs is an important first step, empirical research and even a 
coordinated research agenda are warranted.  
Another implication of this finding is that practitioners may benefit from current efforts 
underway to create explanations and tools to describe the EE-EQ relationship.  For example, 
Short’s (2007) EEPI tool, while complicated in its original design, could eventually provide a 
way for practitioners to rate the effectiveness of their programs in relation to EQ improvement.  
Additionally, recent research by Krasny and Tidball (2009) to understand how EE creates both 
resilient ecosystems and communities may provide additional language and conceptual 
frameworks for practitioners when discussing the EE-EQ relationship.  
If EE practitioners interviewed for this study say that EE can and should improve EQ, 
why then were more programs in this study’s sample not attempting to evaluate EQ-related 
outcomes?  While 11 of 12 program representatives interviewed for this study identified EQ 
improvement as a goal to some extent of their EE programs, only two respondents attempted to 
evaluate their programs for EQ-related outcomes.  An additional three respondents said they 
would have liked to evaluate EQ outcomes of their EE programs, but did not do so.  These 
findings suggest that despite placing importance on EQ-related outcomes of EE programs, 
barriers still remain to prioritizing EQ evaluation.  The fourth major finding of this study was 
that the three most commonly cited barriers to implementing and evaluating EQ-focused EE 
programs were the perceived scale of EQ problems in relation to the scale of EE programs; 
limited evaluation tools and understanding; and a lack of time and money.  Each of these barriers 
will be discussed in greater detail in the following three subsections. 




E1. Perceived scale of EQ problems. 
The most frequently cited barrier by the 12 EE program representatives interviewed for 
this study was the issue of scale.  The respondents perceived EQ to take years, decades, or even 
lifetimes to improve.  In contrast, EE programs are typically short in duration, sometimes lasting 
an hour or even less.  Additionally, some EE programs run for just one or two years, and then 
cease to operate when funding runs out.  
Part of this barrier stems from an issue of perception that an end state exists for 
“environmental quality.”  The field of restoration ecology may offer useful insights here.  
Hilderbrand, Watts, and Randle (2005) note that “ecological restoration is trying to do in a 
matter of years what takes decades or centuries under natural conditions.  Expecting complete 
restoration on human time scales is unreasonable, even where full recovery may eventually 
occur” (p. 2).  They also point out that it is impossible to create a “carbon copy” (p. 2) of an 
original ecosystem.  Similarly, Parker (1997) says that restoration may actually be an “ongoing 
management process” (p. 304) without an end point per se.  Therefore, judging a restoration 
project on whether an ecosystem has been restored to its original state would be a near-
impossible task, especially in the short-term.  But if restoration ecologists monitor progress along 
the way, noting how ecosystem functions are being restored and the actions that are being taken 
to bring those changes about, then the task becomes much more manageable.  Additionally, this 
approach offers opportunities for evaluation along the way, rather than just when an ecosystem 
has been judged to be “restored.” 
In the case of EE, if we conceive of EQ in traditional “state” terms only, then the data 
from the EPA-funded EE programs would suggest that the programs are having very little impact 
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on EQ.  Just three programs reported outcomes that could be placed in the state category.  This is 
not surprising given how difficult it is to measure changes in EQ state indicators (and hence why 
the PSR framework was developed), especially over short time spans.  However, if we expand 
our conception of EQ to include pressures and responses, then we begin to assemble a more 
complete picture of the ways that EE programs are contributing to EQ improvement.  As noted 
earlier in this chapter, 96% (n=48) of the 50 outcome types reported by the EE programs in this 
study’s sample fell within either the response or pressure categories. 
The findings from the interview portion of the study also suggest that EE practitioners 
question whether the size of their programs can have much of an impact given the scale of EE 
problems.  After all, EE programs often reach just a handful of participants16 in one local area, 
while EQ issues can span regional, national, and even international boundaries.  One interview 
respondent noted that teasing out one EE program’s influence in improving a larger-scale EQ 
problem would be difficult, given the inputs of other efforts that would also likely be addressing 
a particular EQ issue.  To be effective, however, EQ management and improvement programs 
require participation from a range of stakeholders—including EE (Salafsky, Margoluis, Redford, 
& Robinson, 2002).  One effort by itself is rarely enough to solve an EQ problem.  Indeed, as the 
Scituate High School case study suggests, strong partnerships can be an important aspect of an 
EQ-related effort.  The need for EE researchers and practitioners to work closely with 
professionals in other fields will be discussed further later in this chapter. 
Additionally, as one of the interview respondents noted, while the impact of one EE 
program may seem insignificant, if there are dozens, hundreds, or even thousands of similar 
efforts around the country, then the potential for measurable outcomes is greater.  This is one of 
                                                
16 As noted in Chapter 4, the average number of participants in the EE programs in this study’s 
sample was 1,586, while the median number of participants was 336. 
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the reasons why EE programs should be encouraged to record EQ-related data.  If these data 
collection efforts were properly coordinated, over time a large data set could be assembled across 
a range of program focus areas (e.g. water quality EE programs, air quality EE programs, 
restoration EE programs, etc.). 
Further, while many EE programs run for just one or two years, ongoing EE programs 
may represent a potential source of data for future studies.  In this study’s sample, for example, 
35% of the programs (n=36) were existing or ongoing programs.  These programs’ final reports 
to the EPA, however, were typically written to address the specific goals agreed with the EPA 
for the one- or two-year grant period, and these may not have been EQ-focused even when one 
of the longer-term goals of the program was EQ improvement.  As noted in Chapter 4, it is 
possible that these ongoing programs had EQ-related data that they deemed less relevant for EPA 
grant reporting purposes. 
EE practitioners might also be able to mitigate the issue of scale in relation to EQ issues 
by focusing programs on local environmental issues and conditions.  For example, the Climate 
Masters program profiled in Chapter 6 made the global issue of climate change relevant and 
tangible for participants by facilitating environmental actions that were locally focused and 
smaller in scale (e.g. conducting home energy audits and promoting renewable energy at state 
government properties).  While the suggestion here is that a local focus may assist EE 
practitioners aiming to achieve EQ-related outcomes, focusing EE programs on local 
environments and communities is also recognized as good practice within the EE field overall.  
The NAAEE “Guidelines for Excellence” in K-12 education (Simmons et al., 2010), for 
example, recommend making learning about the local environment an “essential part of 
environmental education” (p. 12).  Additionally, place-based education—with its focus on local 
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communities and ecosystems—has also been shown to be an effective practice in engaging 
participants in environmental learning (Center for Place-based Learning and Community 
Engagement, 2007; Chin, 2001; Gruenewald, 2003; Smith, 2002; Sobel, 2004). 
 This subsection has discussed the first barrier to implementing and evaluating EQ-
focused EE programs, as identified by the interview respondents in this study: the scale of EQ 
problems.  It has suggested that the PSR framework may be useful in overcoming this barrier by 
enabling a more complete understanding of the ways that EE programs are contributing to EQ 
improvement.  The discussion also suggested that focusing on local EQ issues may help to break 
down the issue of scale.  In the next subsection, the second barrier to implementing and 
evaluating EQ-focused EE programs—evaluation tools and understanding—will be discussed. 
 
E2. Evaluation tools and understanding. 
The second barrier cited most often by interview respondents in this study was a lack of 
EE-EQ evaluation tools and understanding.  This is not surprising given that most environmental 
educators lack general evaluation competencies (Zint, Dowd, & Covitt, 2011).  Environmental 
educators themselves also recognize a need for training in EE evaluation.  Fleming (2009) found 
that more than 10% of 89 professional development needs identified by environmental educators 
related to evaluation, and that evaluation skills were one of the six main gaps that the EE field 
needed to address.  Therefore, overcoming this barrier may require strengthening basic 
evaluation capacity of EE practitioners before addressing EE-EQ evaluation, in particular.  One 
professional development course for EE practitioners offered by Cornell University, “Measuring 
Environmental Education Outcomes,” has taken a step toward building EE-EQ evaluation 
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capacity by including one session (within a 12-week course) devoted to evaluating the 
“ecosystem outcomes” of EE programs (Kudryavtsev, 2012). 
As described in Chapter 4, Section H, the findings of this study also suggest that many of 
the programs that did not report EQ-related outcomes may actually have had relevant data (or 
could have planned to collect it during the grant period or beyond).  Therefore, with better 
guidance and greater intention, it is possible that EQ-outcomes evaluation could become a more 
common aspect of EE program evaluation.  
Building the capacity of EE practitioners to carry out EQ-related evaluations will also 
require the development of relevant evaluation tools.  With further development, Short’s (2007) 
EEPI tool or a tool based on the PSR framework may help to break down this barrier.  EQ 
evaluation tools developed in the future may also benefit from focusing on both qualitative and 
quantitative measures of EQ outcomes.  As noted in Chapter 4, the EQ outcomes reported by the 
EE programs in this study’s sample were typically qualitative with little or no supporting 
quantitative data.  While qualitative indicators should not be excluded, environmental reporting 
and policy typically relies on quantitative data (Zint et al., 2011).  To be taken seriously in policy 
circles, future EE-EQ evaluators should bear this in mind. 
Another potential benefit of improved EE-EQ evaluation tools and understanding is that 
evaluation can help practitioners set realistic expectations of what their programs can achieve 
(Monroe et al., 2005).  Additionally, Zint et al. (2011) have found that EE programs that include 
evaluation are more likely to meet their objectives.  Therefore, building capacity for EQ 
evaluation will strengthen not only outcomes evaluation, but also program planning and 
execution. 
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Finally, developing EQ evaluation tools may be useful to funders of EE programs.  The 
EPA, for example, requires the EE programs it funds to “result in improved environmental 
results over time” (United States Environmental Protection Agency, 2008a, p. 12) and contribute 
to its pollution prevention objectives.  However, the EPA provides little guidance as to the 
agency’s expectations or possible methods for evaluating these requirements.  If the EPA is 
serious about EE programs contributing to its pollution prevention goals, as stated in its official 
call for proposals, then the agency should consider how it can better assist EE programs in 
developing and implementing appropriate evaluation strategies.  
 This subsection has suggested that the second identified barrier to implementing and 
evaluating EQ-focused EE programs—evaluation tools and understanding—could be addressed 
through the development of EE-EQ evaluation tools (e.g. based on PSR or other research or 
frameworks to date) and strengthening evaluation professional development opportunities for EE 
practitioners.  In the next subsection, the third EE-EQ barrier, which focuses on time and money, 
is discussed. 
 
E3. Time and money. 
The final barrier mentioned most often by the interview respondents was a lack of time 
and money to carry out evaluation activities.  Indeed, the average grant size for the programs in 
this study’s sample was approximately $30,000.  The W.K Kellogg Foundation (1998) 
recommends allocating 5-7% of a project’s budget for evaluation.  For a project receiving a grant 
of $30,000, this would mean $1,500-$2,000 for evaluation.  It is reasonable to question whether 
this sum would be enough for high-quality evaluation activities, and especially for an area of 
evaluation such as EE-EQ that is relatively new and evolving. 
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Claims of limited time (which forces prioritizing other aspects of program management 
and delivery over evaluation) by the EE program representatives were supported by the 
experience of carrying out this study.  As noted in Chapter 3, 40% (n=44) of the 111 programs 
EE programs funded by the EPA in 2008 did not respond to my repeated requests for 
information.  Oftentimes, program representatives who did respond apologized for not having 
time to contribute more to this study.  The findings in Chapter 5 also suggest that time 
constraints are not just an issue for small EE organizations and programs only.  One of the 
interview respondents represented a national environmental organization that received one of the 
larger EPA Headquarters grants in the 2008 EE grants program.  This respondent said that one of 
the reasons his organization did not track the EQ impacts of the funded EE program was simply 
a lack of time.  If a major environmental organization claims to not have the time and resources 
to carry out all of its intended evaluation activities, it is reasonable to question whether we can 
expect smaller organizations to do so. 
This subsection has discussed the third EE-EQ barrier as identified by interview 
respondents in this study: limited time and money.  With limited budgets for EE program 
evaluation, it is reasonable to question whether EE programs can be expected to carry out EE-EQ 
evaluation activities, since this is a new and evolving field.  In the next section, this study’s 
fourth research question will be discussed in greater detail. 
 
F. Research Question #4: How and why do EE programs result in pressure, state, and 
response EQ outcomes, if at all? 
While the findings of the multiple-case study are not generalizable without further 
investigation, several key factors emerged in the case study data to help explain why these 
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particular cases were able to achieve EQ improvement outcomes.  In this section, based on cross-
case analysis, three factors that may have contributed to the achievement of EQ outcomes by the 
EE programs are discussed: a focus on real-world application of learning; strong partnerships 
and networks; and a commitment to environmental change. 
 
F1. Real-world application of learning. 
In all three cases presented in Chapter 6, real-world connections and application at local 
levels were important aspects of the program design and may have helped the EE programs 
achieve EQ-related outcomes.  In the EE program at Scituate High School, the students were 
involved in solving local EQ issues, rather than hypothetical examples within the classroom.  
Each participant in the Climate Masters program engaged in 30 hours of volunteer activities in 
their local communities, and in several instances these volunteer activities resulted in EQ 
improvement outcomes.  Finally, in the National Aquarium’s Atlantic White Cedar restoration 
education program, participating students raised saplings at their schools and then planted these 
trees at a local restoration site managed by the Nature Conservancy. 
While the suggestion here is that connecting an EE program to real-world issues may 
have been a factor in achieving EQ-related outcomes, using real-world links to engage learners is 
not unique to EE (nor to EQ-focused EE) and has been shown to have other educational impacts. 
For example, service learning, which focuses on incorporating community service into education 
in order to strengthen learning and real-world community development goals, has an extensive 
research history and documented educational benefits such as improved student achievement, 
greater student engagement, and improved citizenship skills (Billig, 2000; Furco & Root, 2010).  
Similarly, project-based learning engages students in hands-on investigations that result in 
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products or presentations that have real-world connections and applicability.  Project-based 
learning has been shown to improve academic achievement and strengthen problem-solving 
skills (Thomas, 2000).  Within the EE field, approaches such as Using the Environment as an 
Integrated Context for Learning (Lieberman & Hoody, 1998), Investigating and Evaluating 
Environmental Issues and Actions (H. R. Hungerford et al., 2003), and Place-based Education 
(Sobel, 2004) include a focus on real-world connections and hands-on investigation or learning.   
Behavior change theories such as the Norm-activation Model (Schwartz, 1977) also 
support this study’s suggestion of a link between real-world-focused EE and EQ improvement 
outcomes.  In the Norm-activation Model, the overwhelming nature of larger environmental 
issues can lead to “neutralized” feelings of obligation.  If an individual feels that a problem is so 
large that individual action is pointless and will not contribute to solving the problem, he or she 
may no longer feel an obligation to act.  Providing a local context for issues of global scale, as 
well as exploring how local issues have global relevance, may be effective in moving individuals 
to action. 
The findings from the multiple-case study suggest that including real-world, hands-on 
learning in an EE program may help programs with EQ-related goals achieve EQ impacts.  
Today, EE best practice includes hands-on activities focused on real-world topics and issues 
(Simmons et al., 2010).  While focused, in-depth research is needed to investigate this 
connection in more detail, existing efforts within the EE research field support the suggestion 
that hands-on, real-world learning may have a connection to EQ impacts.  For example, an 
important aspect of Tidball and Krasny’s (2010) “civic ecology education,” which aims to result 
in both community and ecosystem outcomes, is that learning is situated in local, small-scale 
ecological practices such as community gardening and habitat restoration.  Situating the 
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education activities in real-world practices and environments is one aspect of civic ecology 
education that helps enable outcomes at multiple levels: socially for individuals and 
communities, and ecologically for local environments. 
Finally, the prevalence of response outcomes in the evaluation synthesis data also 
suggests that a focus on real-world application in EE programs may be particularly effective in 
achieving EQ outcomes.  Response outcomes, by their very nature, represent real-world actions 
taken to address a particular EQ-related problem or issue.  With 75 (82%) of the 91 instances of 
EQ-related outcomes reported by the EE programs in this study’s sample categorized as response 
outcomes, these programs were likely connecting the participants’ learning experiences to real-
world issues. 
This subsection has discussed the first factor—a focus on real-world, hands-on learning 
experiences—that may have enabled the three programs in the multiple-case study to achieve 
EQ-related outcomes.  In the next subsection, a second factor will be discussed. 
 
F2. Strong partnerships and networks. 
A second factor that appears to have been an important aspect of the three EE programs 
profiled in the multiple-case study was the development of strong partnerships and networks.  At 
Scituate High School, it is unlikely that the EQ improvement outcomes identified would have 
been achieved without the collaboration of the local conservation agency.  In the Climate 
Masters program, participants identified the partnerships and networks that emerged from the 10-
week course as the most valuable aspect of the program.  Finally, both the National Aquarium 
and the Nature Conservancy acknowledged the complementary aspects of their organizations in 
delivering the Community-based Restoration of Atlantic White Cedar Habitat program.  
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Representatives of both organizations also said that the restoration activities would have 
happened at a much slower pace without the partnership between the two organizations and with 
the participating schools. 
Partnerships within education programs, in general, are already recognized as delivering 
a range of benefits.  For example, Willems and Gonzalez-DeHass (2012) cite the educational 
impacts of partnerships between schools and communities, including boosting achievement and 
improving behavior.  They also note the importance of support from school leadership in making 
these partnerships work, and that partnerships need to deliver benefits to all parties involved in 
order to be successful.  Similarly, Blank, Jacobson, and Melaville (2012) cite research that 
suggests that strong school-community partnerships can boost reading and math test scores, and 
increase graduation rates.  While these benefits of partnerships are not focused on EQ, they do 
suggest that partnerships are known to deliver other types of benefits within education programs. 
In relation to EE, Tidball and Krasny (2011) note that civic ecology practices and 
education “often entail partnerships among community, non-profit, and government actors” (p. 
9).  McCann (2011) also highlights the importance of partnerships with a variety of stakeholders 
in successful restoration-based education programs.  Similarly, the resource management and 
conservation literature is increasingly recognizing the advantages that partnerships (sometimes 
with EE organizations) bring to efforts to address environmental issues.  Trewhella et. al (2005) 
describe the role that EE played in an overall conservation strategy for endangered fruit bats on 
islands in the Indian Ocean.  Kessler, Csanyi, and Field (1998) note the important role that 
partnerships and interdisciplinary approaches play in wildlife conservation efforts.  Jacobson 
(1995) discusses the essential role of education in wildlife conservation and resource 
management efforts.  The National Council for Science and the Environment (2008) has called 
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for EE to become an integral part of EQ management plans.  With natural resource management 
professionals and researchers recognizing the importance of partnerships in successful 
conservation efforts (including the importance of EE in these efforts), this would suggest that EE 
practitioners might also want to explore what types of partnerships would strengthen their EE 
efforts.  The need for stronger partnerships between EE and other types of conservation and 
environmental organizations will be discussed further in Section G. 
Finally, as the Climate Masters program demonstrates, partnerships and networks may be 
important not only amongst EE and other related organizations, but also amongst EE program 
participants in their efforts to take environmental actions and change behaviors.  Corraliza and 
Berenguer (2000) highlight the important role of support structures in fostering pro-
environmental behaviors.  They state that while environmental values, awareness, and attitudes 
all influence an individual’s likelihood of behaving in an environmentally responsible manner, 
these factors are outweighed by situational variables.  For example, if an individual has strong 
environmental awareness and values, he or she will likely exhibit pro-environmental behavior 
when the situational variables also support the behavior.  However, limiting situational variables 
will most likely prevent pro-environmental behavior, even when environmental attitudes and 
values are strong.  Therefore, creating strong partnerships and networks that support 
environmental actions and behaviors amongst EE participants and that can help mitigate 
opposing situational variables may be an important ingredient in the EE-EQ connection. 
The discussion in this subsection suggested that strong partnerships and networks—
already known to have other types of benefits in education and natural resource management 
programs—may also be conducive to realizing EQ outcomes in EE programs.  In the next 
subsection, the third factor identified in the multiple-case study will be discussed. 




F3. Commitment to environmental change. 
The final factor that emerged in the multiple-case study was a commitment to 
environmental change.  At Scituate High School, this commitment was displayed by the teacher, 
Shannon Donovan, who said that she incorporated EE into her classroom teaching because it was 
a personal “moral imperative.”  In the Climate Masters program, the participants displayed this 
commitment to environmental change; they were typically “early adopters” of environmental 
behaviors and were coming to the program because they were already committed to bringing 
about environmental change in their own lives and communities.  Finally, in the Atlantic White 
Cedar program, the National Aquarium cited habitat restoration as one of the three goals of the 
program and tied the program’s aims to the Aquarium’s overall commitment to facilitating 
conservation action. 
Put simply, the Scituate High School and National Aquarium cases suggest that when an 
EE program explicitly aims to have EQ impacts, the EE program may have a greater likelihood 
of doing so.  In each case, the EE program was driven, at least in part, by adhering to an EQ-
related mission—whether personal or organizational.  This follows NAAEE’s best practice 
guidelines, which recommend that a nonformal EE program be “consistent” with an 
organization’s priorities (e.g. mission).  Even though EQ improvement was not the only—or 
even primary—goal of these programs, this is not necessarily because the program designer 
deemed it irrelevant or unachievable.  Instead, it appears that in both the Scituate High School 
and National Aquarium cases, multiple goals were in place—and in both cases, multiple goals 
were achieved.  These two cases suggest that “instrumental” purposes of EE (e.g. EQ 
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improvement or behavior change) can occur in concert with “emancipatory” purposes.  This 
point will be returned to again in the next section.  
Monroe et al. (2007) also suggest that EE practitioners “gravitate toward those aspects of 
the definition [of EE] that are more familiar or better defined.”  In turn, this could suggest that 
practitioners with a better understanding of the EE-EQ relationship (i.e. where EQ sits in a 
definition or purpose of EE) may be more likely to implement EQ-oriented EE programs.  The 
main program representatives in each of the three cases in this study’s multiple-case study all 
said they believed that EE can improve EQ, and the evidence suggests that they designed their 
EE programs with this in mind.  It may appear obvious that an EE practitioner will design and 
implement a program according to his or her interests.  However, EE practitioners by their very 
nature have an interest in nurturing the conditions that create a healthy environment.  Therefore, 
it is possible that practitioners who choose to implement EQ-focused programs are not only 
interested in improving EQ, but also have an understanding of how this can be accomplished 
through an EE program. 
In the Climate Masters case, a commitment to environmental change amongst EE 
program participants may have helped facilitate EQ-related outcomes.  As noted in Chapter 6, 
the Climate Masters participants tended to be “early adopters” of climate-friendly behaviors.  
Diffusions of Innovation Theory (Rogers, 2003), as part of which the “early adopters” phrase 
was first coined, suggests that opinion leaders in a community play a significant role in 
encouraging adoption of an innovation.  These opinion leaders tend to be “early adopters,” and 
their participation usually leads to adoption by later groups in somewhat of a domino effect 
(similar to Gladwell’s (2002) concept of the “tipping point”).  Once a certain threshold of 
adopters has been reached, even those resistant to an innovation will likely be persuaded to adopt 
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it.  Diffusions of Innovation Theory thus suggests that the commitment of these individuals to an 
innovation (e.g. climate-friendly behaviors or policies) may be key to EQ improvements as a 
result of actions taken not only by the early adopters, but also by their extended networks and 
communities. 
 The discussion in this subsection has focused on the third factor—a strong commitment 
to environmental change—that may have contributed to the EQ outcomes reported by the EE 
programs in the multiple-case study.  In the next section, the overall research question of this 
study will be discussed. 
 
G. Overall Research Question: What, if any, are the effects of environmental education 
programs on environmental quality? 
In this section, this study’s overall research question is discussed in relation to the 
findings presented in Chapters 4, 5, and 6, and in relation to the discussion in the previous 
sections of this chapter.  Three key ideas are presented to conclude this dissertation’s discussion. 
 
G1. Multiple avenues for EE to result in EQ improvement. 
The findings of this study provide initial evidence that EE programs are reporting EQ 
improvement outcomes.  In particular, the majority of EQ outcomes reported by the EE programs 
in this study’s sample were categorized as response outcomes using the PSR framework.  While 
EQ improvement was typically not the primary goal of any of the EE programs, EQ outcomes 
were nonetheless being achieved and even reported.  This represents an opportunity for EE 
researchers to capture and analyze those stories, and to investigate the specific conditions and 
characteristics of programs that are reporting EQ outcomes.  Otherwise, an additional area of 
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evidence for EE’s range of impacts is at risk of being overlooked.  However, research into the 
EE-EQ relationship is in its very early stages, and first attempts are just being made to frame the 
overall research problem and issue.  This research has attempted to provide initial evidence into 
what types of evidence EE programs have on hand in support of EQ-related outcomes, and how 
we might best frame and analyze this data to be useful to not only the research community, but 
also EE practitioners.  In essence, the findings of this study are a “snapshot in time” of more than 
100 EE programs and their EQ-related outcomes.  The ways that EE programs may or may not 
be achieving EQ outcomes over longer time periods was not able to be analyzed based on the 
data collected for this study.   
The findings of this study suggest that multiple avenues exist for EE programs to result in 
EQ improvement outcomes.  Earlier in this chapter, two theories of change were revisited to 
describe the relationship between 1) EE, behavior change, and EQ outcomes (Figure 7.3), and 2) 
EE, environmental actions, and EQ outcomes (Figure 7.2).  As discussed in Section D, findings 
from this study suggest that both theories of change may have utility in describing the EE-EQ 
relationship.  Therefore, combining these models to create a comprehensive theory of change 
may be a more effective way to visualize the multiple ways this research suggests that EE may 
result in EQ improvement.  This combined theory of change is presented as Figure 7.4. 
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Figure 7.4: Combined EE-EQ Theory of Change 
 
 
The theory of change in Figure 7.4 proposes three avenues for EE programs to improve 
EQ.  First, some EE programs promote the adoption of pro-environmental behavior changes, 
which then lead to reductions in environmental pressures or address environmental conditions in 
other ways.  Second, some EE programs include environmental actions within the structure of 
the EE program itself, and those environmental actions can in turn result in EQ improvement 
outcomes.  Finally, the environmental actions sometimes included in an EE program are 
typically designed to teach environmental citizenship skills and promote a long-term 
commitment to environmental problem-solving.  Over time, the actions taken based on these 
citizenship and problem-solving skills contribute to EQ improvement outcomes.  This study 























improvement and actions within an EE program leading to EQ improvement), but not the third 
avenue (long-term environmental actions leading to EQ improvement). 
This theory of change is not meant to exclude other avenues for EE programs to promote 
EQ improvements.  It is simply an attempt to explain the processes that were observed in the data 
collected for this study and to suggest some of the most likely ways that EE programs are 
achieving EQ outcomes.  Further, this model does not reflect the challenges and complexities in 
understanding the relationship between EE and behavior change (see, for example, Kollmus & 
Agyeman (2002)), nor between EE and a long-term commitment to environmental action (see, 
for example, Jensen & Schnack (1997)). 
The finding of this study that 41% of the EE programs in this study’s sample reported EQ 
improvement outcomes is also exciting because it stands in contrast to the paucity of existing 
evidence to date regarding the EQ impacts of EE programs.  Applying the PSR framework to an 
analysis of EE outcomes, and as a result finding evidence for 91 instances of EQ outcomes once 
again suggests that one of the challenges to date within this line of inquiry may be the way EQ 
has been conceived.  As noted in the rationale of this study in Chapter 1, coming to a clear 
understanding of how EQ improvements can be identified and measured is a critical first step in 
investigating the EE-EQ relationship.  Therefore, as a final attempt to describe the EE-EQ 
relationship based on this study’s findings, Figure 7.5 combines the theory of change presented 
earlier in this chapter with the PSR framework.  This is an attempt to understand the types of 
EQ-related outcomes EE programs are achieving, and how to best categorize and report those 
outcomes using the PSR framework. 
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Figure 7.5: An integrated model of EE and Pressure-State-Response indicators 
 
 
This final model includes three distinct parts.  On the left-hand side of the model is the 
“EE activity,” which in this research is the precursor to any of the outcomes indicated.  
Embedded within the design of an EE program will sometimes be environmental actions, which 
are designed to build environmental citizenship skills.  It is important to note, once again, that 
not all EE programs will include an environmental action component, nor should they be 
expected to do so.  However, these environmental actions oftentimes lead to EQ improvement 
outcomes, as discussed earlier.  At this stage, an EE program may already be making a direct 
contribution to improved EQ; the environmental actions taken by program participants as part of 
the EE program may result in EQ pressure or response outcomes, as designated by arrows in the 
model in Figure 7.5.  However, the EE program may have other relevant outcomes.  These 
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boxes shaded grey.  For example, the EE program may result in behavior changes amongst the 
participants, or the EE program (and in particular, the environmental actions taken as part of 
some EE programs) may result in a long-term commitment to environmental actions.  Both 
behavior changes and a long-term commitment to environmental action also have the potential to 
result in EQ pressure and response outcomes, again indicated by arrows in Figure 7.5.17 
The PSR categories (“EQ outcomes”) make up the third part of the model in Figure 7.5 
and are indicated by the green boxes.  The model presented in Figure 7.5 also illustrates 
interactions amongst the PSR categories themselves (as discussed in Chapter 2).  Further, it 
connects the PSR framework to the creation of an EE program.  For example, EE programs are 
often created in response to poor environmental quality, which can be recognized by poor state 
indicators.  Therefore in Figure 7.5, a dotted line is included to represent the connection between 
state indicators and the creation of an EE program. 
The model presented in Figure 7.5 is a first attempt to visually represent the relationship 
between EE programs, EE participant outcomes, and EQ outcomes based on the PSR framework.  
The model is not meant to suggest that EQ outcomes of EE programs are simple to achieve or to 
evaluate.  Indeed, there are risks involved in simplifying these relationships into one succinct 
model, similar to how KAB was widely assumed and adopted by the EE practitioner community 
even as evolving research led to a more nuanced and complex understanding of the relationship 
between EE and behavior change.  It is hoped that the model in Figure 7.5 will be a starting point 
for further discussion and research into the EE-EQ relationship, and in particular to how PSR can 
be incorporated into our thinking about this relationship. 
                                                
17 Neither environmental actions nor behavior changes are connected to state outcomes in this 
model due to the limited evidence in this study’s findings for state outcomes of EE programs. 
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This subsection has described multiple avenues for EE programs to result in EQ 
improvements and introduced a new model that integrates these EE-EQ avenues with the PSR 
framework.  The model is based on the findings of the three phases of this study and does not 
purport to encompass all of the possible ways that EE can lead to EQ improvement outcomes.  In 
the next subsection, EE’s role in wider efforts to improve EQ is discussed. 
 
G2. EE is part of a larger system working toward EQ improvement. 
While the previous subsection has identified several avenues for EE to lead to EQ 
improvement outcomes, it is important to recognize that EE is just one of many strategies within 
a larger system working toward EQ improvements (Krasny et al., 2010b).  Indeed, the finding 
from Chapter 5 that the issue of scale was the most widely cited barrier to implementing and 
evaluating EQ-focused EE programs might be mitigated, to some extent, by exploring ways that 
EE can be better coordinated with other EQ improvement efforts.  Thinking of EE in this way—
as part of a larger system—is, after all, reflective of the systems thinking that NAAEE 
recommends for EE programs to foster in learners (Simmons et al., 2010).  If we in the EE field 
ask our participants to think of environmental issues and concepts in terms of their connections 
to larger systems, we should ensure that we are doing the same for all aspects of our own 
professional practice. 
Additionally, the findings of this study have suggested that partnerships may be an 
important factor in the EE-EQ relationship.   The findings of the multiple-case study, particularly 
in relation to Scituate High School and National Aquarium, suggest that without partnerships 
between EE practitioners and other outside organizations, EQ outcomes may not have been 
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achieved to the same degree or along the same timeframes.  Seeking out relevant partnerships 
may be another way that EE could better position itself in wider EQ improvement efforts. 
To learn how to better integrate EE into overall EQ management systems, EE 
practitioners and researchers could look to the field of natural resource management.  Natural 
resource managers already recognize that EE can play an important role in conservation and 
resource management.  For example, the National Council for Science and the Environment 
(2008) has called for EE to become an integral part of EQ management plans.  Jacobson (1995) 
also notes that “although conservation education alone will not solve environmental problems, 
effective education and communication programs are a prerequisite for better natural resource 
management, and ultimately for safeguarding the biosphere on which we all depend” (p. xxiv). 
Just as natural resource managers often look to EE professionals to help promote 
community engagement (since they typically lack expertise in this area), EE practitioners 
interested in better facilitating EQ outcomes within their EE programs might be well served by 
establishing partnerships with conservation biologists, ecologists, water quality scientists, and 
other resource management professionals. Partnerships with natural resource professionals would 
bring expertise in the EQ issues that may be the focus of EE programs—and in which 
environmental educators may not have expertise themselves.  The partners could assist with 
setting reasonable EQ-related goals, understanding how EE can contribute to a larger 
conservation or management initiative, and identifying appropriate evaluation measures. 
Finally, thinking of EE as part of a larger system working toward EQ improvement is an 
important understanding for EE researchers interested in the EE-EQ relationship.  Reid and Scott 
(2013) identify the need for EE research to involve researchers from complementary fields.  
Encouragingly, interdisciplinary research that explores the EE-EQ relationship is already 
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underway.  Research into the relationship between EE and social-ecological resilience, for 
example, is integrating EE with research that “seeks to understand how society and ecosystems 
mediate, adapt, and learn from change, including global climate change” (Krasny et al., 2010b, p. 
666). 
Additionally, Tidball and Krasny’s (2011) “Ecology of EE” is another attempt to show 
how EE can be one part of larger processes that “transform a social-ecological system” (p. 11).  
They note that “the need exists to view learning and education within the context of the larger 
systems within with they are embedded” (Tidball & Krasny, 2011, p. 13).  Additionally, they 
describe scenarios where civic ecology practices and EE help move a system from being caught 
in a vicious (negative) cycle to a virtuous (positive) cycle, but note that EE alone can’t bring a 
system back to a desirable state. 
Based on the findings of this study, the PSR framework also likely has utility in helping 
better understand EE’s role in wider systems working toward EQ improvement.  As noted in 
Chapter 2, the PSR framework was developed specifically to help better understand the ways 
that human communities influence and interact with traditional notions (state indicators) of EQ.  
As shown in Figure 7.5, the three types of indicators in the PSR framework interact with each 
other in feedback loops (e.g. pressures impact state indicators; responses alleviate pressure 
indicators or improve state indicators). 
Finally, it is important to acknowledge the myriad situational factors outside of the 
control of EE practitioners.  These factors may impact a program’s ability to achieve EQ 
improvement outcomes.  This last point is meant to be a reassuring reminder to educators that 
EQ improvement is not easy to achieve, and that theoretical understandings of the EE-EQ 
relationship are just beginning to be articulated and will likely evolve for some time.  It can be 
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easy for educators committed to social and environmental change to feel discouraged, because 
while EE has been expanding, our nation’s environmental consciousness has not always 
appeared to evolve at a similar pace.  In other words, committed educators are constantly asking, 
“Am I making a difference?”  While demonstrating large-scale, EQ changes as a result of an EE 
program is a challenging endeavor given the many variables and factors highlighted in this study, 
educators should take heart from the small steps that are taking place as a result of EE programs. 
This subsection has discussed the need for EE researchers and practitioners to recognize 
that EE is just one strategy within a larger system working toward EQ improvements.  
Environmental educators with EQ improvement goals for their programs would likely benefit 
from partnering with other organizations and experts (e.g. natural resource management 
professionals).  In the next subsection, the tension between “instrumental” and “emancipatory” 
purposes of EE will be discussed in relation to EQ improvement goals and outcomes. 
 
G3. EQ improvement outcomes can be both “instrumental” and “emancipatory” 
Choosing to include EQ improvement goals within an EE program is not without risks. 
EE programs could face charges of activism, especially when a highly contentious issue is 
addressed.  Additionally, if not handled carefully, focusing EE programs on EQ improvement 
could lead to the program serving “deterministic” purposes, rather than on the needs and 
development of the program participants.  For example, if the primary goal of an EE program 
was to clean up a degraded piece of land or bring about a pro-environmental policy change but 
there was little engagement with participants about why and how to go about doing so, EE 
practitioners could actually risk counter-serving the critical thinking and citizenship goals that 
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are widely considered to be the purpose of including environmental actions in EE programs 
(Jensen & Schnack, 1997; Schusler et al., 2009). 
Similar risks have been found in the field of community-based natural resource 
management (CBNRM) and demonstrate how community or participant engagement could 
actually be used to build support for an EQ improvement effort that may not be in the 
participants’ best interests (Twyman, 2000).  In recent years, CBNRM and other approaches to 
participatory management have gained in popularity (Tsing, Brosius, & Zerner, 1999).  
However, power dynamics issues have sometimes led to questions regarding who is actually 
controlling the management issue at hand, what are their motivations, and who is determining 
what are desirable outcomes (Twyman, 2000).  In the case of EE-EQ, a plausible scenario could 
be constructed in which EE is used to engage participants from local communities in EQ 
problem-solving, but does so in a way that aims to have them accept an expert-led plan or 
solution, rather than using a participatory approach that draws on the voices and needs of the 
participants and communities. 
Additionally, behavior change research suggests that using EE participants for primarily 
“instrumental” purposes could decrease the likelihood of future pro-environmental behaviors or 
actions.  For example, the Norm-activation Model (Schwartz, 1977) suggests that when an 
individual feels forced into performing an altruistic act, there is a greater likelihood of inaction in 
the future.  Similarly, the Transtheoretical Model suggests that when an individual feels coerced 
into making a behavior change, he or she will probably revert to previous behaviors when no 
longer forced to do so (Prochaska & DiClemente, 1986).  Therefore, EE programs that “require” 
participation in an environmental action without critical reflection on why the action is being 
taken might actually do more harm than good. 
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The findings of this study, however, suggest that the “instrumental” and “emancipatory” 
(Wals et al., 2008) roles of EE programs that address EQ are not mutually exclusive.  In the 
Scituate High School case, for example, student learning and achievement goals were met while 
also contributing to EQ improvement through environmental actions taken as part of the EE 
program.  Indeed, the findings suggest that these two purposes were likely dependent on one 
another in order to be successful.  Similarly, in the National Aquarium’s Atlantic White Cedar 
restoration program, the program representatives said that their primary goal was to “inspire 
conservation action” amongst participants, and they chose to work toward that goal by involving 
participants in real-world restoration activities.  While Wals et al. (2008) caution against 
blending “instrumental” and “emancipatory” approaches to EE because they are based on 
different sets of assumptions, in these two cases, the findings suggest that environmental 
outcomes were achieved while also engaging learners in a participatory and reflective 
educational process. 
This subsection has suggested that EE programs that achieve EQ improvement outcomes 
can have both “instrumental” and “emancipatory” purposes.  However, EE practitioners should 
consider the risks involved (e.g. charges of activism, EE focusing more on EQ improvement than 
on the needs of learners), and take appropriate steps to ensure that their programs are not serving 
“instrumental” ends only.  In the next section, limitations of this study and recommendations for 
further research are presented. 
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H. Limitations and Recommendations for Further Research 
In this section, limitations of the findings of this study are presented.  Additionally, 
recommendations for further research are presented to address each limitation. 
1. Limitation: The findings may be limited by the definition of environmental education 
used to select the sample.  The EPA’s definition of EE, with its focus on “impartiality” and 
disavowal of advocacy-oriented programs, may have excluded those programs whose goals were 
specifically to impact EQ in the near term.  Even though EE programs that take environmental 
improvement actions are not necessarily advocacy-oriented programs, it is possible that some 
action-oriented EE programs may have opted out of applying for EPA funding because of the 
EPA’s definition of EE.  Additionally, while small amounts of funding are awarded through the 
EPA grants program, smaller organizations with few or no paid staff members may have 
difficulty accessing the grant funds.  Therefore, the program sample may have been skewed 
toward larger programs with paid staff and formal structures, and away from smaller, grassroots 
initiatives.  At the same time, the EPA EE grants program requires all programs applying for 
funding to address how they will result in improved EQ and contribute to pollution prevention 
outcomes.  Therefore, it is also possible that the programs in this study’s sample were 
predisposed to EQ improvement. 
Recommendation for further research: Research should be carried out that uses the PSR 
framework to analyze outcomes data from a wider cross-section of EE programs, perhaps using a 
different definition of EE.  A second recommendation would be to pursue research that compares 
the EQ outcomes of programs that are considered to be EE vs. programs that are considered to be 
education for sustainable development or another categorization that is similar to EE, but which 
has a distinct identity and definition. 
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2. Limitation: Because the programs in the study sample were awarded funds in 2008, 
they may have yet to achieve any medium- or long-term outcomes.  EQ improvement, as 
discussed earlier, is a complex phenomenon, and it can take years or even decades before 
changes are measured.  The EQ outcomes identified in this study were typically the result of 
actions taken as part of the EE program, and thus were short- or perhaps medium-term outcomes. 
Recommendation for further research: EE researchers should consider pursuing a study 
that tracks EE program outcomes over a longer period of time, in order to allow medium- and 
even long-term outcomes to be evaluated.  Drawing inspiration and expertise from the National 
Science Foundation’s Long-term Ecological Research (LTER) program may prove useful in 
understanding how investigations could be structured to monitor EQ outcomes over longer 
periods of time. 
3. An evaluation synthesis (one of the key data collection and analysis methods used in 
this study) can only be as good as the quality of the reports analyzed (United States General 
Accounting Office, 1992).  The final technical reports submitted to the EPA by the EE programs 
in the study sample were typically not written with EQ-related outcomes in mind.  Additionally, 
the reports were self-reported and typically written to address the specific requirements of the 
funder.  
Recommendation for further research: While follow-up interviews with some of the EE 
programs were included in this study in order to verify reported data and to seek out information 
on any unreported outcomes, it is possible that this was not enough to gather full details on the 
EQ outcomes of these programs.  Future research would benefit from including site visits to 
program sites to gain an in-depth understanding of an EE program and its range of outcomes and 
impacts. 
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4. Limitation: During the semi-structured interviews with EE program representatives, 
respondents were asked whether EE should be expected to improve EQ.  The wording of this 
question may have inadvertently affected the answers given, in that the respondents may have 
felt answering “no” to the question was a “wrong” response.  A more neutral phrasing of this 
question (e.g. “What is the purpose of EE?”) and subsequent coding of respondents may have 
elicited different results.  While some of the interview respondents were emphatic in stating that 
EE should improve EQ (e.g. “absolutely,” “why else do it”), it is possible that if they were asked 
about this priority in relation to other EE goals, they may have prioritized other aspects over EQ 
improvement. 
Recommendation for further research: Investigating the ideas and opinions of EE 
practitioners in relation to EQ improvement was just one part of this study.  It is recommended 
that further research be carried out that focuses on the backgrounds, opinions, predispositions, 
and attitudes of EE practitioners in relation to EQ improvement goals of EE programs.   
5. Limitation: The research design for this study originally intended for a PSR expert to 
review the categorizations of EE program outcomes.  Despite numerous requests to several PSR 
experts, this role was not filled. 
Recommendation for further research: Future research into the EE-EQ relationship 
would benefit from collaboration with researchers and experts in EQ-related subjects, such as 
environmental indicator frameworks, ecology, and natural resource management.  Future studies 
should also consider working with EQ experts in a given field (e.g. water quality) to determine a 
core set of PSR indicators that could then be applied to an evaluation of relevant EE programs. 
6. Limitation: Because the programs were awarded funds in 2008, the program 
representatives’ recollections of program activities and outcomes (solicited during semi-
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structured interviews and case studies) may have diminished. 
Recommendation for further research: This study could be replicated with a more recent 
set of EPA EE grant recipients.  Alternatively, a study could work with a current set of EPA EE 
grant recipients to evaluate the EQ outcomes of their EE programs. 
7. Limitation: It was difficult to explain the PSR framework to EE practitioners in a short 
phone interview.  Therefore, the respondents may have been better able to engage with applying 
PSR to EE with more time and through more participatory methods. 
Recommendation for further research: Future research efforts focusing on PSR and EE 
would benefit from more practitioner involvement in adapting and applying the PSR framework 
to hands-on evaluation efforts.  This might increase the likelihood that future PSR-EE research 
efforts would be seen as “instrumental” rather than “symbolic” (Estabrooks, 2001) by EE 
practitioners. 
8. Limitation: Roughly two-thirds of the programs in this study’s sample were newly 
developed EE programs.  This is largely the result of the EPA’s requirement for “innovation” 
amongst its grant applicants.  Therefore, the majority of programs in the study sample had not 
been running for very long, and thus EQ improvement outcomes may have been more difficult to 
identify. 
Recommendation for further research: Future research should consider focusing on EE 
programs with longer histories and thus, potentially, more extensive EQ-related data. 
9. Limitation: The findings from the multiple-case study regarding how and why EE 
programs result in EQ improvement outcomes are limited to the presented cases only and are not 
generalizable. 
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Recommendation for further research: Additional research (qualitative and perhaps 
quantitative) should examine the programmatic factors that are most likely to lead to EQ 
outcomes amongst EE programs. 
 
I. Recommendations for Practitioners 
The findings and related discussion suggest a number of recommendations for 
practitioners who are interested in EE programs that address EQ.  This section summarizes these 
recommendations.  
1. If EQ improvement is a goal of an EE program, practitioners should consider including 
an environmental action component within the program design.  The findings suggest that a 
focus on environmental actions may be one way that EE programs can result in EQ outcomes, at 
least in the short term. 
2. If EQ improvement is a goal of an EE program, practitioners should consider making 
this explicit in a logic model (beyond just stating “improved EQ” as a long-term goal) and in an 
evaluation plan.  As noted earlier, EE programs that include evaluation are more likely to meet 
their objectives (Zint et al., 2011).  Practitioners may also want to consider the criteria for 
indicator development outlined in Chapter 2 when designing their logic models and evaluation 
plans. 
3. If EQ improvement is a goal of an EE program, practitioners should consider working 
closely with relevant local partners.  The Scituate High School case study suggests that the 
partnership between the EE practitioner and a local conservation agency was a critical ingredient 
in achieving EQ-related outcomes. 
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4. Practitioners interested in understanding the EQ outcomes of their programs should 
consider collaborating with an EE researcher.  As noted earlier, the EE practitioner and research 
communities have historically not worked together as effectively as they perhaps should.  
Working with an EE researcher may help practitioners move beyond “symbolic” (Estabrooks, 
2001) use of research findings and incorporate research recommendations into their practice. 
5. Practitioners should consider strengthening their general evaluation capacity through 
professional development.  While EE-EQ evaluation tools and understanding will be necessary 
in the future, the literature suggests that an important first step is strengthening basic evaluation 
skills within the EE practitioner community. 
 
J. Chapter Summary 
This chapter has summarized and discussed the major findings of this study in relation to 
the study’s original research questions.  First, the study found that 42 of 103 programs (41%) in 
the study’s sample reported one or more outcomes that could be considered an EQ improvement 
indicator based on the PSR framework.  Overall, these 42 programs reported 91 instances of 50 
different types of EQ outcomes. 
A second major finding was that of the 91 instances of EQ-related outcomes reported by 
the EE programs in this study’s sample, 75 (82%) were categorized as response outcomes, 13 
(14%) as pressure outcomes, and three (3%) as state outcomes.  With response outcomes making 
up 82% of the 91 instances of EQ outcomes reported by the 42 programs, this finding suggests 
that the PSR framework and response indicators, in particular, may be an important aspect of 
understanding the EE-EQ relationship.  Additionally, the study found that the prevalence of 
response outcomes in this study’s sample may be explained in part by a focus on environmental 
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action in the EE programs.  While the primary aim of including environmental actions in an EE 
program may not have been EQ improvement (and instead may have been on environmental 
citizenship skill-building), the data suggest that further research into response outcomes of EE 
programs is warranted. 
Next, the findings of this study suggest that even though practitioners place importance 
on EQ-related outcomes of EE programs, barriers still remain to prioritizing EQ evaluation.  The 
three most commonly cited barriers to implementing and evaluating EQ-focused EE programs 
were the perceived scale of EQ problems in relation to the scale of EE programs; limited 
evaluation tools and understanding; and a lack of time and money. 
The findings of the multiple-case study suggest several factors to help explain why the 
three cases were able to achieve EQ improvement outcomes.  Based on cross-case analysis, three 
factors that may have contributed to the achievement of EQ outcomes by the EE programs were 
identified and discussed: a focus on real-world application of learning; strong partnerships and 
networks; and a commitment to environmental change. 
Finally, the chapter introduced a new model that integrates the multiple avenues for EE to 
result in EQ outcomes with the PSR framework.  Additionally, the need for EE researchers and 
practitioners to recognize that EE is just one strategy within a larger system working toward EQ 
improvements was discussed.  It was suggested that environmental educators with EQ 
improvement goals for their programs would likely benefit from partnering with other 
organizations and experts (e.g. natural resource management professionals).  Additionally, the 
discussion suggested that EE programs that achieve EQ improvement outcomes can have both 
“instrumental” and “emancipatory” purposes.   
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 This study was the first attempt to categorize the EQ impacts of EE programs using an 
established environmental indicator framework.  The findings do suggest that the EE-EQ 
relationship may not be as elusive as one might think.  While it is unreasonable for every EE 
program to demonstrate immediate EQ-related outcomes, this study does provide additional 
evidence of the broad range of EE’s impacts—including environmental awareness, 
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Appendix A: Email to request funding applications and final technical reports 
 
Dear XXXXX, 
I am writing to request your help in my doctoral research, which is exploring the 
intersection of environmental education and environmental quality improvement.  You are 
named as the contact person for the grant your organization received in 2008 from the EPA’s 
Office of Environmental Education in support of your program, “XXXXX.” As part of my 
doctoral research at Antioch University New England, I am investigating the ways in which 
environmental education programs may be contributing to improved environmental quality.  
More specifically, I am using an established environmental indicator framework called 
“Pressure-State-Response” to analyze the reported outcomes of a sample of environmental 
education programs. 
I am specifically focusing on the outcomes reported by programs that received EE 
funding from the EPA in 2008.  I am asking each organization to share with me their funding 
application and the final report that was submitted to EPA at the close of the grant period.  I have 
been in communication with the EPA’s Office of Environmental Education about obtaining 
reports directly from them.  While the EPA is supportive of this work, the Office of EE is 
severely limited by staff capacity issues.  I am eligible to file a Freedom of Information Act 
request to obtain copies of the applications and reports, but that can be an extremely lengthy 
process and again would require significant time on the part of EPA staff.  Therefore, I am 
making this request to you directly. 
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Would you be willing to share your funding application and final report with me?  Your 
willingness to participate in my study will not only strengthen the evidence base for EE’s wide 
range of important impacts, but it will also mean that the work you did to write your final report 
will go beyond just reporting outcomes to the funder.  I am interested in your proposal and report 
whether or not you believe you reported any outcomes related to improved environmental 
quality.  This research is not intended to diminish the other important outcomes of EE programs, 
such as increased awareness and student achievement. 
The funding application and report will not be viewed by anyone other than myself.  I 
will treat the information as confidential and not use any identifying information in my 
dissertation, unless you specifically request to be identified alongside your work.  In that case, 
any data or examples gathered from the report will be credited to your organization.  
Furthermore, I do not have need for any financial reporting information, if you would prefer to 
remove that section from the information you send to me. 
Once I have reviewed all of the reports, I will follow up with a smaller number of 
programs and conducting 30-minute interviews to gather additional details about the programs 
and outcomes.  If you prefer not to be considered for a follow-up interview later in the year, 
please indicate this when you send me your application and final report documents. 
My research plan has been approved by my dissertation committee, comprising Dr. Libby 
McCann (Antioch University New England), Dr. Marianne Krasny (Cornell University), and Dr. 
Jim Gruber (Antioch University New England).  Additionally, this research plan has been 
approved by Antioch University’s Institutional Review Board and complies with all university 
regulations.  If you have any questions about your rights as a research subject, please contact Dr. 
Kevin P. Lyness, Chair of the Antioch University New England Human Research Committee, 
 275 
(603) 283-2149, or Dr. Katherine Clarke, ANE Vice President for Academic Affairs, (603) 283-
2450.. 
If you have any questions regarding my request or research, please do not hesitate to 
contact me.  I can be reached via email or by telephone.  All of my contact information is at the 
end of this email.  Please send your funding application and final report by email by June 1.  
Copies of the documents can also be sent via regular mail to the address below. 
This research is essential to understanding the important contributions EE programs are 
making to a cleaner and healthier environment.  Thank you in advance for your willingness to 
contribute to my research study.  I look forward to hearing from you. 
Yours sincerely, 
Brian Johnson 
PhD Candidate, Antioch University New England 
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Appendix B: Email request for follow-up interview 
 
Dear XXXXX, 
 Thank you for sharing your funding application and final report originally submitted to 
the EPA as part of its 2008 Environmental Education Grants program.  Your report was 
extremely useful to my research and to building the evidence base for EE’s wide-ranging 
impacts. 
 As mentioned in my original email sent on April 20, I will be conducting short (30-45 
minutes) telephone interviews with a small number of programs.  I would like to arrange such an 
interview with you.  Your perspective on a number of key issues related to environmental 
education and environmental quality improvement is critical to my research.  The interview will 
focus on: 
• Clarifying information contained in your application or final report; 
• Asking additional questions about program outcomes that you may not have 
included in your final report; 
• Discussing your ideas and opinions about the links between EE and 
environmental quality improvement. 
I will be conducting interviews on Tuesdays, Wednesdays, and Thursdays between 
10am-3pm during the month of September.  Please let me know the best date and time to call 
you, and I will confirm our appointment via email.  Once we have set a date and time for the 
interview, I will send out further information about your participation.  Taking part in the 
interview is voluntary, and you may refuse to answer any questions I may ask.  Unless you give 
permission otherwise, no reports about the interview will contain your name or identifying 
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information.  If you have any questions about your rights as a research participant, please contact 
Dr. Kevin P. Lyness, Chair of the Antioch University New England Human Research 
Committee, (603) 283-2149, or Dr. Katherine Clarke, ANE Vice President for Academic Affairs, 
(603) 283-2450. 
Thank you in advance for your willingness to participate in this important research.  I 
look forward to talking with you more. 
Yours sincerely, 
Brian Johnson 
PhD Candidate, Antioch University New England 
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Appendix C: Guide for semi-structured interviews with EE program representatives 
 
Thank you for taking the time to participate in this interview.  I am conducting research 
to explore the ways, if any, in which environmental education programs are contributing to 
improved environmental quality.  Your program was selected because it received funding from 
the EPA’s Office of Environmental Education in 2008.  The aim of my research is to look into 
how an established environmental indicator framework called Pressure-State-Response might 
help the EE community better describe program outcomes related to environmental quality. 
Your participation in this interview is completely voluntary.  You may choose to skip any 
question or end the interview at any time, but I ask you to answer as many questions as you can.  
Your responses are confidential—no identifying information will be shared unless you give 
permission otherwise at the end of the interview.  The interview will take roughly 30-45 minutes.  
The interview will be recorded. 
Some of the questions I will ask you will seem less relevant or applicable than others.  
This is by no means a judgment of the important work you are doing.  It simply reflects the fact 
that I need to ask a wide range of questions in order to understand the full spectrum of outcomes 
being reported by EE programs.  Do you have any questions before we begin? 
• Can you please confirm your name, job title, organization, and contact details? 
• Tell me a bit about your EE program.  How did it originate?  Who were the participants?  
When did it take place?  How would you describe the program’s outcomes? 
• To what extent, if at all, did your environmental education program aim to improve 
environmental quality?  By environmental quality, I am specifically referring to the 
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EPA’s five components of environmental quality: air, water, land, ecological condition, 
and human exposure and health. 
• Why was/was not it a program goal to improve environmental quality? 
• Whether or not you aimed to improve environmental quality, would you say your 
program had any outcomes related to environmental quality improvement? 
o If yes, what sort of evidence do you have to support this claim? 
o Did you report these outcomes in your final report to the EPA?  Why or why not? 
• Do you think environmental education programs can improve environmental quality?  If 
so, in what ways?  If not, why not? 
• Do you think environmental education programs should be expected to improve 
environmental quality?  Why or why not? 
• I have been using a prominent environmental indicator framework to better understand 
EE outcomes related to environmental quality improvement.  The framework is called the 
Pressure-State-Response environmental indicator framework, and it is widely used by 
government agencies, researchers and scientists around the world to measure changes in 
environmental quality.  I would like to describe briefly each of the three types of 
indicators in the framework, and then ask you whether or not any of your EE program 
outcomes might fall into each category. 
o Pressure indicators answer the question, “Why are changes happening to the 
environment?” They are typically measures of the human activities that create 
environmental stresses or problems.  Pressure indicators include CO2 emissions, 
levels of resource extraction, and the amount of waste produced.  Regardless of 
whether you have previously reported these outcomes, would you say your 
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program had any outcomes that might be considered pressure indicators?  If yes, 
what sort of evidence do you have to support this claim?  Did you report these 
outcomes in your final report to the EPA?  Why or why not? 
o State indicators answer the question, “What is happening to the environment?” 
They are typically the physical or chemical measures most commonly associated 
with environmental quality.  Examples include water quality measures, 
biodiversity levels and noise levels.  Regardless of whether you have previously 
reported these outcomes, would you say your program had any outcomes that 
might be considered state indicators?  If yes, what sort of evidence do you have to 
support this claim?  Did you report these outcomes in your final report to the 
EPA?  Why or why not? 
o Response indicators answer the question, “What are we doing about it?” They are 
measures of the ways that individuals and groups compensate, ameliorate, 
respond or adapt to environmental changes.  Examples include the enacting of 
policies or changes in recycling rates.  Regardless of whether you have previously 
reported these outcomes, would you say your program had any outcomes that 
might be considered response indicators?  If yes, what sort of evidence do you 
have to support this claim?  Did you report these outcomes in your final report to 
the EPA?  Why or why not? 
• What would you say the biggest challenges might be for EE practitioners in collecting 
outcomes data related to EQ improvement? 
• How feasible would it have been for you to collect outcomes information or data related 
to the pressure, state or response indicator categories? 
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• In what ways, if any, does the PSR framework change the way you perceive the viability 
of EE programs contributing to EQ improvement? 
• Are you willing for your program to be considered for further participation in this 
research as the subject of a case study? 
• Would you like your responses to remain confidential?  Or do you give permission to use 
identifying information in my research reports? 
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Appendix D: Level 2 questions for multiple-case design 
• What is the history of the EE program?  When and why was it started? 
• What is the relationship of the EE program to the overall mission of the organization and 
to the organization’s other programs (both EE and non-EE programs)? 
• Is the program still in operation?  If not, why not? 
• Who participated in the program?  How many? 
• Did the program receive funding from other sources besides the EPA? 
• What were the stated goals of the EE program?  
• Did the program designer(s) intend for the program to result in EQ impacts? 
• What were other results/outcomes of the program? 
• What instructional methods did the program use? 
• What activities were included in the program?  What did the participants do? 
• Did the program include a focus on environmental action?  If so, how much did this 
contribute to the EQ-related outcomes? 
• To what extent did the program participants guide the direction of the program’s content 
and outcomes? 
• Was the program focused more on environmental issues or environmental concepts? 
• Do the program staff recognize a connection between their program and improved EQ?  
A connection between EE in general and improved EQ? 
• What was the duration of the program?  For how long did the average participant take 
part? 
• How was the program evaluated?  What sort of evaluation records or data are available? 
• What were the main factors that contributed to the program’s EQ-related outcomes? 
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• What do the program designers and deliverers believe is the role of EE in improving EQ?  
Did this influence the design of the program and the program’s EQ-related impacts? 
 
 
